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At The Glidden Company, paint drippings from a pebble and steel ball mill are easily 
cleaned off the Epon resin-based exterior surface coating with a solvent-dipped rag. 


Chemical-resistant Epon” resin-based coatings 
guard paint production equipment from corrosion 
...greatly reduce maintenance costs 


At one of the paint production plants of 
The Glidden Company, enamel coatings 
on equipment were often stripped down 
to bare metal in only 30 days by the 
corrosive action of caustic cleaners. Main- 
tenance costs were high. 

To reduce costs for general housekeep- 
ing and repainting, the grinding mills, 
storage tanks, structural steel, and concrete 
areas were coated with Glidden’s own 


SHELL CHEMICAL CORPORATION 


PLASTICS AND RESINS DIVISION 


Atlanta Boston Chicago Cleveland Detroit Houston * Los Angeles Newark New York San Francisco St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal * Toronto * Vancouver 


Epon resin-based paint, Nu-Pon Cote. 

Even though the Epon resin-based coat- 
ings are constantly exposed to hot caustic 
soda solutions, solvents, paint splashes, 
and abrasion, a fast washing down with 
solutions of petroleum and ester solvents 
keeps them clean and bright. Equipment 
is completely free from corrosion. 7he 
Epon resin-based coatings have already lasted 4 
times longer than the previous enamels. 


Most paint users are already aware of 
the many advantages offered by Epon 
resin formulations . . . excellent adhesion, 
resistance to abrasion, impact, heat, and 
humidity extremes. 

Your Shell Chemical representative will 
explain how you can take full advantage 
of Epon resins in your paint and enamel 
formulations. Write for EPON RESIN 
ESTERS FOR SURFACE COATINGS. 


a At The Glidden Company... 
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LEVEL-TEL 


IMPORTANT 
ANNOUNCEMENT 


LEVEL-TEK 


LEVEL-LOG 


| New family name for 
Robertshaw level measurement 
and control instruments 


Effective January 1, 1959, Robertshaw will adopt 
more uniform and meaningful trade names to 
identify its line of capacitance instruments. 


If you are engaged in mining, refining, processing or manufactur- 
ing...if you utilize or encounter liquids, granular solids, powders 
and interface... you can rely on these time-tested products. 
LEVEL-TEK (formerly Tektor) — An on-off device which operates local or remote 
warning devices or motor-driven valves and pumps when a predetermined level 
has been reached. 

LEVEL-TEL (formerly Telstor) — A continuous level system which detects, meas- 
ures and visually indicates changes in media level. 

LEVEL-SET (formerly Pneutronic Level Controller) — An instrument which con- 
verts changes in level to proportional changes in air pressure for maintaining a 
constant head in vessels where pneumatic feed control systems are employed. 
LEVEL-LOG (formerly Series 42 Recorder-Controller-Indicator) — A versatile and 
extremely accurate RF null balance capacitance system for level measure- 
ment, recording and control. 


AERONAUTICAL AND INSTRUMENT DIVISION & 


Kohertshaw Fulton CONTROLS COMPANY 


SANTA ANA FREEWAY AT EUCLID AVENUE + ANAHEIM, CALIFORNIA ] 
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BIRD CONTINUOUS 
SOLID BOWL CENTRIFUGAL 


employs positive, powerful centrifugal 
force to deliver dry solids, clear fil- 
trates. Solids may range from a frac- 
tion of a micron to half inch or more; feed slurries may vary 
in volume and in consistency from 3% solids or less to thick- 
ener underflows. Operation is completely under cover. Cost of 
Operation and maintenance is seldom more than a few cents per 
ton. Capacity ranges from 200 Ibs. to 50 tons per hour. 


One of which will give you 


(in many cases, all three ) 


BIRD- YOUNG 
ROTARY VACUUM FILTER 


a drum filter of unique design, with six 
to ten times the capacity per foot of 
filter area of ordinary vacuum filters. 
Virtually the entire drum is under vacuum. This means un- 
usually dry filter cakes. Pneumatic cake removal permits han- 
dling of slow filtering solids at high drum speeds. Unrestricted 
filtrate flow further increases capacity. Multi-stage, counter- 
current wash with sharp separation of each wash liquor from 
filtrate. Readily made fume or vapor tight. 


BIRD-HUMBOLDT 
OSCILLATING SCREEN 
CENTRIFUGE 


combines centrifugal and oscillating 
forces to effect thorough dewatering of 
crystalline or granular solids; advan- 
tages include big capacity (up to 80 
tons per hour), high solids recovery, almost no degradation of 
solids, long screen life (up to 3000 hours or more), low power 
input (0.2 KWA per ton of dried solids). 


BIRD SCREEN TYPE 
CONTINUOUS CENTRIFUGAL 


delivers dry, clean crystals from feed 
slurries high in solids content with 
solids relatively coarse; efficient wash, 
often with less than 0.1 Ib. wash liquor per Ib. of solids. 
Washes can be kept separate. 


BIRD-PRAYON 
HORIZONTAL, PAN TYPE 
VACUUM FILTER 


provides maximum effective cake wash 
with minimum wash liquor; as many 
as six washes can be made, each kept 
separate from mother liquor and each other; complete removal 
of cake after each operating cycle eliminates cloth blinding and 
assures long cloth life; high tonnage per unit of filter area; 
range of area is from 30 to 560 sq. ft. 


BIRD SUSPENDED 
BATCH CENTRIFUGE 


for heavy duty, high capacity opera- 
tion, custom built to individual needs; 
equipped with gyro-balanced suspen- 
sion head for smooth, non-swaying operation with heavily out- 
of-balance loads; 40” or 48” basket, perforate or imperforate; 
fume-tight or explosion proof if required. 


BIRD PRESSURE 
LEAF FILTER 


of advanced design and construction, 
providing great strength, large sus- 
tained filter area, high rate of flow, 
high working pressure (up to 75 psi standard, 250 psi special). 
Custom built for the job, of corrosion resistant alloys or special 
linings, as indicated; insulated, steam jacketed; wide range 
of sizes. 


MACHINE COMPANY 


SOUTH WALPOLE, 


The BIRD RESEARCH and 
DEVELOPMENT CENTER 


is a completely equipped and staffed # 
test plant devoted exclusively to solid- & 
liquid separation work. Pilot-scale 
tests are available to help you select the one best method and 
equipment for the job in advance of your equipment invest- 
ment. It is yours to use. 


MASSACHUSETTS 
Regional Offices: 


EVANSTON, ILLINOIS WALNUT CREEK, CAL. ATLANTA 9, GEORGIA 
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SECOND OF TWENTY-SIX 1959 ISSUES 


Today’s chemical newsmakers 


Here’s an interpretive scan of trends in our 
industries—the real hot developments to watch 
in 1959. And behind every one there are chemi- 
cals and chemical developments. For your con- 
venience we've broken our report into 10 seg- 
ments. But the common thread in the whole 
fabric is specialization—specific chemicals for 
specific uses. These pin-pointed products are 
going to be behind many of the chemical head- 
lines you'll read during 1959. (p. 87) 


Why urea is in the news 


Urea capacity is going to be up about 50% 
by 1960. This issue of CE brings you a round- 
up of the five commercial processes responsible 
for the upsurge. They're all ready to step in and 
help meet expected new demands. And there’s 
a peek behind the scenes to see how we wrapped 


up this package for you. (pp. 43, 78, 156) 


Quick way to radiant heat transfer 


Four big new charts will do away with some 
of your complicated figuring. They give quick 
values for radiant heat exchange between hot 
gases and an enclosing wall. (p. 101) 


The latest in overtime pay. 


If your salary is less than $95 a week, you get 
time-and-a-half after 40 hours. That’s the new 
regulation that goes into effect next week. If 
you earn more than $125: probably no over- 
time pay. In between, you'd better get a special 
ruling on your status. 
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DUCLONES’ provide high recovery efficiency, 
insure continuous operation 


DUCLONE high efficiency cyclone dust collectors are designed and 
constructed to take unusual service conditions in stride. That’s why they 
have gained wide acceptance in fluid bed processes, such as the one 
illustrated for pyrite roasting to produce sulfur dioxide for manufacture 
of sulfuric acid. A special refractory lined primary Duclone and stainless 
steel secondary Duclones were supplied by Ducon to insure continuous 
operation under the inherent high temperature and corrosive conditions 
of the process. 


High efficiency Duclones are available in a wide range of capacities and 
in multiple units and special materials to meet a wide variety of dry dust 
control applications. 


Send for Bulletin C-958. 


147 EAST SECOND STREET + MINEOLA, L.!., NEW VORK 1131 Pettit St., BURLINGTON, ONTARIO 


FILTERS + DUST VALVES 


CYCLONES + CENTRIFUGAL WASH 
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MEASURING UNIT 


A. A thermocouple signal to a d’Arsonval galvanom- 
eter, the only moving part, moves the indicating 
pointer up scale. 


B. Aluminum vane adjusts the amount of light re- 
ceived by the photocell from the operating lamp. 


C. If operating lamp or photocell fails, output volt- 
age assumes a value equal to high temperature. 


CONTROL UNIT 


D.A one-stage magnetic amplifier amplifies small 
current from the photocell in the measuring unit. 
This is the only active electronic element in the 
controller. 


E. Pilot light goes out on line power failure. 


Pyr-O-Volt controller is dependable and trouble-free. Built-in voltage regulator 
maintains voltage within + 1% of level required for maximum operating stability. 
Thermocouple burnout.protection is optional. Spare operating lamp is supplied 
with all instruments. Available in both horizontal and vertical case models. 
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For your electric heating applications... 


Use this accurate, dependable 
controller 


© No tubes to wear out 

Voltage regulation 

@ Fail-safe design 

© Contactless, stepless contro! 


Here’s an accurate instrument for reliable stepless control of saturable 
reactors, r.f. generators and other power amplifiers. It has a propor- 
tional band adjustable from 24% to 5%, and a manual reset adjust- 
ment which shifts the control point over 100% of the proportional band. 


The Pyr-O-Volt controller can control saturable core reactors up to 
100 kva, if used with a Brown magnetic amplifier. You can also use 
this proportional output millivoltmeter-controller with the General 
Electric Reactrol**, and with the Westinghouse Furnatron.*** Com- 
plete packaged systems available. 


Contact your nearby Honeywell field engineer for complete details. 
He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pa. 


Honeywell 
@ REFERENCE DATA: Specification $103-5 
*Tradename, Minneapolis-Honeywell Regulator Co. H We Control 


**Tradename, General Electric Co. 
***Tradename, Westinghouse Electric Corp. 
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<> | What's new in processing chemicals? 


News has a cash value for the chemical processor. 
Whether it’s about new products or new applications for 
familiar products, this news can make the difference 
between keeping ahead of competition and having to 
catch up with it. This series of chemical news notes is 
designed to help you keep products, processes ... and 


profits up to date. 


You may wish to check certain 
items in this advertisement and 
forward to those concerned in 
your company. 


‘Route to: 


BIG STIR FOR BETTER SOLUTIONS 
CREATED BY 3 NEW METHOCEL PRODUCTS 


Production managers are look- 
ing eagerly over the shoulders 
of their research chemists these 
days and nights as they work 
overtime to get the most out of 
three newly announced Metho- 
cel” (Dow methylcellulose) 
products. 


These three new products expand the 
already unequalled Dow line of syn- 
thetic gums (industry’s widest), mak- 
ing available viscosities ranging from 
10 eps. to 15,000 cps. Together with 
new techniques for putting Methocel 
into solution, they promise to open 
whole new areas of profitable use for 


ETHYLENE AMINES 


Three higher amines offer challeng- 
ing potentialities as intermediates: 
Diethylenetriamine, triethylenetet- 
ramine, tetraethylenepentamine, 


New high-viscosity Methocel being measured 
with pinpoint accuracy 
with Ubbelohde viscosimeter 


GLYCERINE 


Expanded production facilities furnishing 
uninterrupted supply of three grades, 
synthetic, USP and USP 99.5%—all of 
unexcelled purity. 


these water-soluble, non-ionic gums. 


Reports are coming in from textile, 
paper, food and paint laboratories all 
over the country. 


Here’s what 
they’re saying about... 


METHOCEL 60 HG — “Better organic 
solubility and compatibility than other 
water-soluble gums yet still retains its 
water solubility.” “Great for industrial 
paint removers, alkyd modified latex 
paints and coatings that must lay down 
a film from an organic solvent for fast 
drying.” “Can be plasticized and made 
thermoplastic to heatseal coatings.” 
“Better emulsifier and emulsion stabi- 
lizer because it’s more surface active 
than other water-soluble gums.” 


POLYPROPYLENE GLYCOLS 
Polypropylene Glycol P2000 RG is but 
one of six resin grades that assure users 
exact degree of firmness or hardness in 
polyurethane production. 


January 26, 1959—Cnemicat ENGINEERING 


| 
| 
i 
| | 
pow CHEMICALS |. 


METHOCEL 70 HG — “Exceptionally 
good for industrial emulsions such as 
asphalt and other petroleum based 


types.” 


METHOCEL 90 HG — “Completely 
solved our problem of thermal gela- 
tion.” “No gelling at temperatures 
below 90°C. (194°F.) . . . at last 
we can take advantage of the non-ionic, 
surface-active and film-forming prop- 
erties of Methocel.” 


METHOCEL 90 HG, 15,000 cps—“Very 
low concentrations of this high viscosity 
product gives us efficient thickening. 
Should result in substantial savings.” 

These reports have a familiar ring to 
the people at Dow. That’s because they 
read like chapter and verse from the 
newly published Dow handbook on 
Methocel. This 60-page package of 
facts shows the versatility of Methocel 
as a thickener, stabilizer, film former, 
emulsifier and binder. In addition to 
describing the new products, it also 
reports on established members of the 
Methocel family ... MC, 65 HG, CAM, 
AS-2, AS-4, and AS-8. Copies are avail- 
able immediately from Dow. 


After 20 years... 
lon exchange resins 
are being ‘rediscovered’ 


In the 20 years or so since they were 
first discovered, ion exchange resins 
have softened oceans of water. These 
years of yeoman service have been 
worthwhile, but research chemists now 
probing the new uses for these resins 
find they've come across a basic, cost- 
saving industrial process with many 
really revolutionary uses. 

“It’s like discovering you’ve had an 
Einstein working as a file clerk,” said 
one chemist. “We've found valuable 
new uses for ion exchange resins in con- 
centration, conversion, fractionation, 
purification and catalysis.” 


ALKALI 
Dow Caustic Soda Handbook—com- 
plete—authoritative. If you have not 
already ordered your copy of this 
new 86-page book, send for it today. 


Actually ion exchange might be con- 
sidered the latest link in the chain of 
chemical processing evolution. Dow 
production and technical service per- 
sonnel have geared themselves for the 
forthcoming expansion. Current users 
have found ion exchange practical and 
beneficial for such uses as uranium re- 
covery, de-ionization of glycerine and 
sugar solutions, epoxidation catalysis, 
rare earth separations and recovery of 
metal finishing solutions such as chrome 
plating baths. 

A big processing advantage in the 
ion exchange method, chemical proc- 
essors are finding, is that ion exchange 
resins can be produced in an almost in- 
finite variety to fit specific needs. 


Increased bead strength and stability in 
new white cation resin, Dowex 50W. 


These resins are manufactured by 
Dow under the trademark Dowex®. 
Dow technical service specialists are 
constantly helping chemical processors 
apply the principle of ion exchange to 
a multitude of manufacturing problems. 
Complete information on the various 
resins in the Dowex line and the count- 
less specialized formulations possible is 
available from Dow. 


This settles it: 


Separan NP10O breaks 
flocculation bottlenecks 


When it came to separating solids 
from liquids, a lot of chemical proces- 
sors found that their biggest industrial 
waste was time. But that was before 
Separan® NP1O0. 

A glimpse at the record of this high- 
speed flocculant shows why so many 
processors are impressed by its per- 
formance. A uranium ore processor re- 
ports: “With Separan NP10 we can 
make one thickener do the work of 
five.” A copper processor says: “In- 
creased settling rates with Separan 
NP10 increased our ore processing 
capability 1,600 tons a day, cut unit 
costs, and prevented bottlenecks.” 

The stop-watch of a West Virginia 
coal operator clocked Separan NP10 
doing a two hour settling job in seven 
minutes. A paper mill superintendent 
explained that a small amount of Sep- 
aran NP10 as a filler retention aid has 
decreased costs $10 per ton for 50 Ib. 
offset bond while maintaining speci- 
fications. 

In an ever-widening variety of thick- 
ening, filtration and clarification appli- 
cations, Separan NP10 is solving many 
problems, clarifying plant influents, 
providing cleaner recycle water, and 
increasing solids recovery. Results are 
continually startling new users. 

As one processor put it, “We didn’t 
even know we could improve the eco- 
nomics of our operation until we 
learned about Separan NP10. We're 
still amazed!” 


* * 


If you aren't already profiting from 
these and other Dow chemicals, we sug- 
gest you write for complete information 
to THE DOW CHEMICAL COMPANY, Chemicals 
Sales Department 910AK1-26, Midland, 
Michigan. 


DOW CHEMICALS: Basic to the 
chemical processing industry 


Alkylene Oxides, Glycols ¢* Industrial Preservatives * Polyalkylene Glycols 
Glycol Ethers + Alkalies * Phenolic Compounds * Brominated and Chlorinated 
Aliphatic Compounds * Inorganic Acids * Halogens * Organic Acids and Esters 
Inorganic Chlorides, Bromides and Bromates * Nitrogen Compounds * Amino 
Acids * Glycerine * Salicylates * Phenyl Phosphates * Heat-Transfer Media 
Flotation and Flocculating Agents * Chelating Agents * lon Exchange Resins 
Methylcellulose * Magnesium * Plastics * Aromatics 


THE DOW CHEMICAL COMPANY 


Midland, Michigan 
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Taylor Instrument Companies 


ELECTRONIC 


with all the outstanding features of 


INSTANTANEOUS 


707T DP Transmitter. It provides direct 
conversion from differential pressure to 
an AC signal. No maintenance .. . in- 
sensitive to vibration . . . self-draining 
and venting .. . positive over-range pro- 
tection to 1500 psi... no process fluid 
in contact with internal parts, double 
stainless diaphragm seal between pro- 
cess and electrical components . . . no 
stufing box, no bending members, no 
pivots, no flexible diaphragms nor torque 
tube seals. No vacuum tubes, no transis- 
tors—only a simple differential trans- 
former. Highly linear adjustable silicone 
damping. Perfect for all flow applica- 
tions. External zero, with wide range of 
zero suppression. Designed for use in 
Class I, Group D, Division I areas. 


VALVE POSITIONER 


Atrue electro-pneumatic valve positioner, 
permits full utilization of the superior 
performance of electronic control, cou- 
pled with the power and smooth throt- 
tling action of pneumatic diaphragm 
motors. Pneumatic high-capacity, leak- 
less booster relay is easily accessible for 
maintenance without exposing the elec- 
trical system. Unmatched stability due 
to powerful balanced armature reduces 
susceptibility to shock and vibration to 
a minimum. Designed for Class I, Group 
D, Division I areas. 


SENSING AND TRANSMITTING UNITS 


700T Potentiometer Transmitter. Unsur- 
passed for sensing and transmitting Tem- 
peratures (either thermocouple or resist- 
ance elements), Load, Speed, pH, or 
other millivolt signals. Electronic bal- 
ancing eliminates the need for slide 
wires, batteries, standard cells or mov- 
ing parts. Continuous vernier adjust- 
ment of span or zero is simplest on the 
market. 

Interchangeable plug-in service ‘“‘cans”’ 
permit quick adaptation of one instru- 
ment for use with different primary 
elements. Amplifier plugs in for simple 
servicing. Infinite sensitivity to the input 
signal. Weatherproof case permits field 
mounting. Users consider it the finest 
potentiometer transmitter available. 


705T Pressure Transmitter. Bourdon tube 
senses pressure changes and moves the 
core of a differential transformer to 
change its electrical output. A simple, 
extremely dependable unit, built for 
many years of trouble-free service. Sim- 
ple span and zero adjustments. Pressure 
ranges from absolute to 2000 psi. 


See your Taylor Field Engineer 
for full details or write for Bulletin. 
Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Ontario. 


1. Front Adjustments and 
all the features of the fa- 
mous 90J Transcope Pneu- 
matic Recorder. With 
chart, pen and set-point 
side-by-side (as in Tran- 
scope Pneumatic Record- 
ing Controllers) all per- 
tinent process information 


is immediately visualized. Hence operators make 
fewer mistakes. All available in one 6’’x 6” cutout. 
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sets new standards in 


INSTRUMENTS 


the highly successful TRANSCOPE line! 


AC or DC RECORDER AC or DC CONTROLLER 


Parallels electronically all the features of the TRANSCOPE 
Pneumatic Recorder that have won such wide acclaim. Posi- 
tive, precise pen positioning provided by actual servo-motor, 
hundreds of times more powerful than meter type movement. 
Control settings and adjustments can be made from front or 
rear of case. Recorder can be removed without disturbing 
process control. Bumpless manual-to-automatic transfer is 
obtained without manual matching of set point and process. 
Plug-in Set Point Transmitter permits uninterrupted control. 


All transistorized (solid state), the 701J Recorder is unaffected 
by +10% line voltage variation; thus there is no need for an 
expensive constant voltage source. All principal assemblies 
and sub-assemblies are plug-in type for flexibility and easy 
accessibility. 


Embodies all the advantages of the most advanced control cir- 
cuits. The unique diode limiter circuit permits even the two- 
response controllers to eliminate overpeaking on-most appli- 
cations. It is effective at all times, whether the variable is ap- 
proaching control point from above or below; on changes in 
set point; following major process disturbances; or on start-up. 


Interchangeable, plug-in assemblies permit conversion to 
either fast or standard reset and two-response or three-response 
controllers. Unparalleled rangeability makes this a universal 
controller. Unaffected by line voltage changes up to +10 %. 
Controller signal gives multiple valve operation. Output signal 
from 1-5 Ma feeds into any load from 0-10,000 Ohms. Plug-in 
assemblies: control responses, operational amplifier, AC/DC 
Converter, DC reference supply and controller. 


5. Extremely Stable Controller 


2. Interchangeable Recorder 
Slide. Completely transistor- 
ized. Unaffected bya supply 
voltage change up to + 10%. 


3. Powerful Servo Motor gives 
more precise pen positioning 
than ever before. More ac- 
curate records. 


4. Plug-in Controller Sub-As- 
semblies. Printed circuit 
boards, mercury bottle dis- 
connect switch. 


Amplifier, utilizing latest de- 
sign techniques and premium 
components. 


MEAN ACCURACY F/RST 
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... Chemico venturi gas scrubbers normally offer elim- 
ination of plus- and sub-micron size dusts, fumes, 
mists and fogs. The new brochure you see illustrated 
gives full details on how this equipment is now provid- 
ing clean, efficient, economical performance in many 
industrial applications. 


If pollution is your problem, this new Chemico data- 
packed brochure may well give you constructive ideas 
on how to solve it. For your copy, write Department 
E1, Gas Scrubber Division, at the address below. 


: CHEMICAL CONSTRUCTION CORPORATION 
6 525 West 43rd Street, New York 36, New York 


CHICAGO e DALLAS @ HOUSTON e@ PORTLAND, ORE @ TORONTO @ LONDON @ PARIS @ JOHANNESBURG e@ TOKYO 
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LIGHT...STRONG...SAFE...ECONOMICAL 
Hackney Cylinders are “right” for any gas 


You name the gas—there’s a Hackney high-quality 
cylinder for it in the capacity you want...the quantity 
you need! 

Hackney seamless or welded cylinders are made 
in all shapes and sizes for all services—from small 
medical flasks to 220’s and 300’s (cu. ft.)—for 
oxygen, nitrogen, hydrogen, helium, cyclopropane, 
argon, carbon dioxide, ethylene, liquid chlorine, 
anhydrous ammonia, refrigerant gases, etc. 

Hackney cylinders, for either high- or low-pres- 
sure service, offer many advantages: light weight... 


maximum strength...uniform cylinder capacity... 
smooth surfaces...super-clean interiors... maximum 
safety—exceed all ICC requirements. 

As a result, you save money on shipping costs... 
reduce handling charges...cut maintenance costs... 
speed filling operations...amortize your cylinder 
investment over shorter periods of time—and the 
smooth attractiveness of your painted cylinders makes 
your service welcome everywhere. 

For complete facts and prices of Hackney high- 
or low-pressure cylinders, write to the address below. 


Pressed Steel Tank Company 
Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in all principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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A complete, integrated 


ie 
Ps, 


ret CENTRIFUGALS 


BATCH-O-MATIC® 
 BATCH-MASTER® 


SUSPENDED 


CENTER-SLUNG® 
MAXI-FLEX® 


CONTINUOUS 


(PRESSURE TYPE) 


7 IN C continuous FILTERS 


Cyitom Engineered 


VACUUM 

OR 

PRESSURE 

ROTARY DRUM 
HORIZONTAL 
TABLE 
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now offered 


VERTICAL LEAF 
MODELS in both 


horizontal and vertical 
tank designs. 


BATCH-MISER® 


horizontal plate models for 
polish filtration and batch 


operations. 
ALL ASME Code 
Construction. 


ia | j 
FILTER MEDIA 
YN Y YN FEON Woven Textile Fiber Fabrics 

Available by the roll or tailored to fit : FEON Non-woven Textile Fiber Fabrics 

all types of ar eae seperation pro- FEON Filter Papers by Rochester Paper Co. 

oo ® Laboratory Tested © Production Proven 


Write for literature. Please specify: TOLHURST ... FEINS ... NIAGARA .. . FEON 
DIVISIONS OF 


American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


COMPLETE LABORATORY varnee FACILITIES AT YOUR SERVICE 
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FALK and STEELFLEX are Registered Trademarks 


Cut disconnect-reconnect time 
by as much as 50% EASY AND QUICK TO INSTALL, 
DISCONNECT OR RECONNECT 

_. First, mount shaft hubs to allow proper 
\mdance between hubs; then, align driv- 


~The FALK Spacer Coupling is:specially designed for quick installation or» 


removal without disturbing the driving or driven unit. This feature can save 

ing and driven units. 
you up to 50% in disconnect-reconnect time when critical equipment— 
a process pump, for example—needs repair or replacement. between hubs and tighten cap screws to 


ll hubs into th ist fit. 
Here's another saving: with the FALK Spacer Coupling, you can quickly 
To disconnect, reverse the second step. 


realign shafts without the usual loss of operating temperature! | 


v And still cnother: you can remove or reinstall the FALK Spacer as a unit 
without draining the lubricant. 


Because of its exclusive grid-groove Steelflex design, the FALK Spacer 
‘ can accommodate residual misalignment—parallel, angular, or (most 
; important) both. Also, it provides torsional resiliency that cushions shock 
and vibration. Thus it saves wear-and-tear on your connected equipment. 


The heart of the FALK Spacer 
the basic Type F Steelflex 
Write for Service Manual 4838 


FALK 


a good name in industry 


To prove these claims and enjoy these savings, install a FALK Spacer 
on one application—and see for yourself. Consult your FALK Representa- 
tive or Authorized Distributor. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


Representatives and Distributors in many principal cities. 
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Market for Rigid Urethane 
Foams Growing Rapidly 


While rigid materials accounted for less 
than 10% of the total polyurethane foam 
market in 1957, 1958 figures are expected to 
show an increase to more than 20% of the 
total market. The Society of the Plastics 
Industry feels that by the end of 1959, 30-40% 
of the demand will be for the rigid foams. 

The material is proving ideal for industrial 
and home insulation. Packaging applications 
are expanding. Makers of marine equipment 
are using the rigid foams for buoyancy. Mili- 
tary applications include radiation shields 
and heliohuts. More and more, structural 
panels and laminates are being made with 
rigid urethane foams. 

Users can buy fabricated foam or they can 
foam the material themselves in place, by 
employing either molding or spraying tech- 
niques. Special equipment has been devel- 
oped for spraying urethane polymer onto 
overhead, vertical or irregular surfaces. It 
foams and sets in place rapidly to give a rigid 
coat which will not slip, sag or fall away. 

Rigid urethane polymers are formed by 
mixing two chemical components—polyisocy- 
anates and polyesters. Carbon dioxide gas is 
given off during the reaction and it serves 
as a blowing agent which causes the poly- 
mer to foam in place. An intermediate that 
can be used to produce the polyester com- 
ponent is IsosEBAcICc® acid, a mixture of C-10 
dibasic acids. IsOsEBACIC acid will be avail- 
able soon in commercial quantities from a 
new U.S.I. plant at Tuscola, Illinois. 


“Stabilized” Polyethylene 
Fabrics Now Being Made 
Via New Finishing Process 


A patented technique for finishing poly- 
ethylene fabrics is now being employed to 
improve shrink resistance, strength, appear- 
ance and other physical characteristics. Ac- 
cording to the patent, conventional finishing 
methods for polyethylene fabrics—calender- 
ing or hot fluid treatment of the greige goods 
to preshrink them—result in loss of yardage. 
strength and optimum appearance. 

The patented process involves the pretreat- 
ment of oriented polyethylene filaments before 
conversion to give them a residual shrinkage 
of 8-20% (tested at 75°C for 20 minutes). 
The filaments are then converted to greige 
goods, in which they have a wavy form. 

The greige goods are subsequently held 
along both the length and width to prevent 
retraction and are heated at a strictly con- 
trolled temperature for a limited time. So 
held and treated, the filaments in the fabric 
shrink to the extent of their residual shrink- 
age and straighten out, without reducing the 
area of the fabric. 

By comparison with fabrics finished by con- 
ventional methods, these materials are said to 
have better appearance, strength and aging 
properties. The process is claimed to provide 
economies in operation — to save yardage and 
to reduce the number of finishing steps re- 
quired. 


Vitamin C Indicated for 
Virus & Other Infections 


Several medical investigators have found 
that continuous massive doses of ascorbic 
acid (Vitamin C) are effective in treating 
virus diseases such as polyiomyelitis, measles 
and virus pneumonia; bacterial infections 
such as tuberculosis and scarlet fever; and 
cases of poisoning such as snake bite and lead 
poisoning. The range of antibiotic and anti- 
toxic action is said to be unusually broad, 
and, in addition, there is claimed to be com- 
plete freedom from allergic or toxic reaction. 

Intravenous or intramuscular injection 1s 
the preferred method of treatment. When so 
administered, ascorbic acid is said to com- 
pare favorably with sulfa drugs and mycelial 
antibiotics. Effectiveness of the therapy is 
reported to be dependent upon the potent 
oxidation-reduction action of ascorbic acid, 
which rapidly neutralizes viral or bacterial 
toxins. 

Ascorbic acid occurs naturally in citrus 
and other fruits, as well as green leafy vege- 
tables. One method of producing it syntheti- 
cally is by using L-sorbose as the starting 
compound and employing sodium methoxide 
in the final (enolization) step of the synthesis. 


Index of Chemical Patents 
Now Being Prepared 


Every patent relating to chemistry which 
has been issued by the U. S. Patent Office 
since 1950 is being collected and indexed 
for reference purposes by a Washington in- 
formation service. The collection is being 
kept current and is being made available on 
a subscription basis to chemical companies, 
libraries, educational institutions and other 
interested organizations. 

At the moment, indices for 1955, 1956, 
1957 and the first 10 months of 1958 are 
available. They cover 30,000 patents. A trained 
staff of chemists and biochemists is now 
working on the indices for 1950-1954, which 
will add another 40,000 patents. It is esti- 
mated that when this work is completed, in 
about two and one-half years, more than 
100,000 patents will have been collected and 
indexed. 

It is claimed that the indexing method 
used analyzes, edits, classifies and cross- 
indexes U. S. chemical patents into the fast- 


est and most accessible reference system ever 


devised. 


Gov't. Authorizes Substitutions 
In SDA 40 Aleohol Formulation 


Shortage of Brucine Denaturant Made Modifications Necessary. 


SDA 40, which the U. S. Government authorizes for use in toilet goods, 
external pharmaceuticals, biocides, detergents, etc., 


has been formulated until 
now with gallon of tert.-butyl alcohol plus 
3 ounces of brucine alkaloid or 3 ounces of 
brucine sulfate per 100 gallons of ethyl alco- 
hol. To relieve difficulties of denaturers and 
users of this formulation due to a critical 
shortage of brucine, the Internal Revenue Alco- 
hol and Tobacco Tax Division (A. & T. T. D.) 
has authorized the formulation of SDA 40 
with 44 gallon of tert.-butyl alcohol plus either 
1‘ ounces of brucine alkaloid, or 14% ounces 
of brucine sulfate, or 144 ounces of quassin 
per 100 gallons of ethyl alcohol. 


How the Substitutions Came About 


When the brucine shortage first became 
acute, an inability to meet customer require- 
ments for SDA 40 threatened to upset the 
entire industry. Recognizing the situation, 
the A. & T. T. D. authorized quassin as an 
alternate denaturant. 

While brucine is one of the bitterest mate- 
rials known, quassin had been tested and 
found sufficiently bitter and acceptable from 
other standpoints to serve as an alternate 
denaturant. Quassin had been used as a 
denaturant in Canada for 25 years, and this 
experience dispelled concern about possible 
adverse effects arising from its use. 

Samples of SDA 40 denatured with quas- 
sin were offered to the trade, and users were 
urged to make up their products with this 
alternate, to assure compatibility with their 
formulas. After testing. many customers ad- 
vised that they would accept SDA 40 alcohol 
with this denaturant. 

However, realizing that limitations on the 


supply of quassin made it an incomplete 
answer to the shortage, the A. & T. T. D. took 
quick action to extend existing supplies of 


brucine by authorizing dena- 
turation with reduced. quanti- 


ties of brucine alkaloid and 
« SDA 40 AUTHORIZED USES 
(Under Permit) 
- Hair and Scalp Preparations 
Bay Rum ‘ 
otions and Creams (Hand, Face, “Body? 
eodorants (Body) 
‘erfumes and Perfume Tinctures 
oilet Water and Colognes 
Shampoos 
Soaps and Bath Preparations 


External Pharmaceuticals (not U.S.P. or 


Other Biocides 
Cleaning Solutions (including Household 
Detergents) « 
Sprays, Incense and Room Deo. 


Dye Solutions 
aneous Solutions 
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Alcohol Pure Sodium Alkoxides Can TECHNICAL DEVELOPMENTS | 


brucine sulfate. Consequently, there are now 
three new SDA 40 fermulations approved by 
the Alcohol and Tobacco Tax Division. U.S.1. 
designations are shown in the box below. 


U.S.I. Designations for 
New SDA 40 Formulas 


SD-40-1M _ .......1% oz. brucine alkaloid 
SD.40-2M_ ........1% oz. brucine sulfate 


U.S.L. Studying Alternate Denaturants 


Because brucine and quassin derive from 
natural imported products, there is always 
the possibility that the supply of these de- 
naturants might be inadequate at some future 
date. U.S.L’s research laboratories are there- 
fore continuing studies to develop suitable 
additional alternates. 

Ideally, alternate materials suitable as de- 
naturants should be synthetic and domestically 
produced. Once found and tested in end-use 
formulations, such stand-by alternates—pend- 
ing approval by the government—would assure 
denatured alcohol consumers of an uninter- 
rupted flow of raw material at all times. 


Methionine-Hormone 
Formulation Effective 
For Treating Acne 


Clinical studies have revealed that a formu- 
lation of pL-acetyl methionine, estrogenic hor- 
mone, colloidal sulfur and resorcin applied 
to the skin is effective for treating acne 
conditions, 

The medical research workers who con- 
ducted these studies found that methionine— 
the sulfur-bearing amino acid—and the estro- 
genic hormone act synergistically to reduce 
the excessive secretion of fatty materials 
from the sebaceous glands—a characteristic 
condition in acne cases. Consequently, the 
formulation dries and heals the acne lesions 
rapidly. 

For optimum results, the treatment was 
supplemented with dietary and hygienic rou- 
tines, and small oral doses of thyroid extract 
and estrogenic hormone. 


ALCOHOLS 


FILMEX® — Special, 


resins, etc. 


OTHER PRODUCTS 


Ethy! Alcohol /Ethanol): Specially denatured — all regular and anhydrous 
formulas. Completely denatured — All regular formulas for industrial use, 
onti-freeze. Pure alcohol—USP 190°—Absolute, N.F., 

Proprietary Denatured Alcohol Solvents: SOLOX® — General-purpose. 

authorized for certain industries. ANSOL® M — 

Anhydrous, special blend for lacquers, resins, etc. ANSOL® PR—Anhydrous, 

special blend with higher ester content and 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 


Acetone, Acetoacetanilide, 


Be Made by Dry-Way Process 


A new technical bulletin just released by 
U.S.I. describes a valuable but little-known 
technique for preparing sodium alkoxides 
from metallic sodium and alcohol vapors. 
This low-cost, dry-way process yields pow- 
ders which are high-analysis alkoxide, in 
contrast to the 16-18% alkoxide solutions 
produced by the usual method of introducing 
sodium into liquid alcohols. It provides a way 
for pharmaceutical and other manufacturers 
who make their own alkoxides to get a high- 
purity material. 

Products are almost identical in analysis 
to commercially available alkoxides. Although 
the bulletin describes the laboratory tech- 
nique of passing vaporized alcohols over 
molten sodium. sufficient data is available to 
serve as a guide in designing a pilot plant. 


Ory NA 


Laboratory apparatus for dry-way preparation 
of sodium alkoxides. 


PROOUCTS OF 


taxfree, taxpaid. 
Pharmaceutical Prod: 


U.S.1. 


Sodium Oxalacetate, Sodium Ethylate, ISOSEBACIC® Acid, Sebacic 
Acid, Urethan U.S.P. (Ethyl Carbamate), Riboflavin U.S.P., Pelargonic 
Acid, 2-Ethy! Heptanoic Acid. 


PETROTHENE® Polyethylene Resins 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


L-Methionine, labeled with both carbon-14 and 
deuterium (methy]-C!4D;), can now be obtained 
for research purposes. This amino acid is re- 
ported useful in studying the mechanism of 
ergosterol. No. 1430 


y is discussed in new, 1450- 
por book now being sold. In 53 chapters, 61 
experts cover over 3 dozen types of products. 
Includes technology, historic and legal aspects, 
physiology, testing, manufacture. No. 1431 


Slide rule for chemists has special scales for 
solving pressure, temperature, solution concen- 
tration problems on one face, standard scales on 
other face. Gives atomic wts. of 52 elements, 
molecular wts. of 18 atomic groups. No. 1432 


Chloromethoxypropyl mercuric acetate solutions 
now available in commercial quantity. Fungi- 
cidal and bactericidal activity claimed superior 
to phenyl mercuric compounds, due partly to 
presence of labile chlorine atom. No. 1433 


Uses of stainless steel in CPI discussed in newly 
revised, 40-page free booklet. Sections on fields 
of plastics, detergents, nuclear power, others. 
Includes corrosion resistance table and table 


comparing stainless grades. No. 1434 


Full line of polyesters for producing rigid or 
flexible urethane foams can now be obtained 
commercially. For rigid products, combinations of 
prepolymer and polyester are offered for foam- 
ing in place by mixing or spraying. No. 1435 


Long-path infrared system recently developed is 
said to detect evaporation from one drop of a 
predetermined chemical in an average room. 
System senses the chemical by its IR spectrum, 
is not usually sensitive to other a. 

lo. 


Polyethylene work gloves now on market are 
claimed to provide protection without loss | of 
fingertip sensitivity. Are lightweight, waterproof, 
resistant to most chemicals. Said to be suitable 
for use with radioactive materials. No. 1437 


Comprehensive file of trademarks used by CPI 
here and abroad is now available for reference 
at a charge. Includes registered, unregistered, 
common, scientific, technological names. Com- 
position, uses, producer given in many cases. 

No. 1438 


New analytical-grade ion-exchange resins based 
on cellulose are claimed suitable for chromato- 
graphic fractionations of high-molecular-weight 
materials beyond range of conventional resins. 
Are extremely porous and hydrophilic. No. 1439 


DL-Methi , N-Acetyl-DL-Methionine, Urethan USP, 


USP, Intermediates. 


Anhyd 


Heavy ical 


solvency for lacquers, 


Fusel Oil, Ethyl Acetate, Normal Butyl Acetate, Diethy! Corbonate, 
DIATOL®, Diethy! Oxalate, Ethyl Ether, 
t-Ortho-Chi ilidi 


t-Ortho-Toluidide, Ethyl Aceto- 
acetate, Ethyl Benzoylacetate, Ethy! Chloroformate, Ethylene, Ethyl 


me Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide, Sodium 
Sulfite, Sodium Sulfate. 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
oxidant), Calcium Pantothenate, Choline Chioride, CURBAY B-G®, Special 
Liquid CURBAY, VACATONE®, Menadione (Vitamin K3), DL-Methionine, 
MOREA® Premix, Niacin USP, Riboflavin Products, Special Mixes, U.S.1. 
Permadry, Vitamin By. Feed Supplements, Vitamin D3, Vitamin E Products, 
Vitamin E and BHT Products. 


Ammonia, Ammonium Nitrate, Nitric Acid, 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Detroit * Kansas City, Mo. * Los Angeles * Louisville 
Minneapolis * New Orleans * New York * Philadelphia © St. Louis 


U.S.I. SALES OFFICES 


San Francisco 
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Stainless 


TO ASSURE CLEANLINESS OF 
POLYETHYLENE RESIN PELLETS 


At a new automatic high-density polyethylene plant, keeping resin 
pellets clean until mixed with water to form a slurry for movement 
through lines found solution in these stainless steel tanks. Fabricated 
from Type 304 stainless at one Graver plant and field-erected by 
a Graver crew from another, these specially designed tanks were 
readily handled by Graver’s nation-wide facilities. May we show 
you how Graver’s century of experience can be extremely helpful 
when you face storage or processing problems requiring fabrica- 
tion and field-erection in alloys? 


GRAVER TANK & MFG.CO.[NC. 


EAST CHICAGO, IND. 
Plants and Offices Across America 
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Only cellular glass insulation 


FOAMGLAS THE ONLY 


Whether you insulate building roofs 
and walls, piping or equipment, you 
can seldom anticipate all of the condi- 
tions to which your insulation will be 
exposed after installation. Humidity 
conditions change. ‘Temperature con- 
trol needs vary. Even the original use 
for insulated space or equipment may 
alter. That’s why the ideal thermal in- 
sulation must give you a combination of 
key benefits ...in order to serve satis- 
factorily under all possible conditions. 

Most important, the ideal insulation 
must be impervious to water vapor as 
well as liquids—in order to insure con- 
stant performance under all humidity 
exposures. It should be proof against 
acids and acid vapors. It should be 
incombustible . . . dimensionally stable 

. impervious to vermin . . . strong 
enough for a variety of structural uses. 
Just one insulation—cellular glass— 
meets all of these qualifications. 

FOAMGLAS is the only cellular 
glass insulation. 

FOAMGLAS may well be the one 
satisfactory solution to all your insu- 
lating problems. For detailed literature, 
write—specifying your particular insu- 
lation requirements—to Pittsburgh 
Corning Corporation, Dept. H-19, 
One Gateway Center, Pittsburgh 22, 
Pennsylvania. 

PC Glass Blocks and FOAMSIL® 
are other outstanding products of Pitts- 
burgh Corning. 
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gives 


you all these key benefits 


CELLULAR GLASS INSULATION 


Moisture-proof! The minute liquid or vapor 
enters an insulation, it begins to lose its insula- 
ting value because moisture conducts heat. 
FOAMGLAS, a material composed entirely of 
sealed glass cells, is completely impervious to 
all moisture. Its K factor—measure of insulating 
performance—never varies. 


Vermin-proof! Most insulations offer no pro- 
tection at all against vermin in food processing, 
storage or handling operations. Rats and other 
vermin gnaw right through them. FOAMGLAS, 
on the other hand, affords an excellent vermin 
barrier. Its all-glass composition offers no food 
or nesting materials for vermin. 


CHEMICAL E-NGINEERING 


Can’t Burn! Smoldering insulation in walls or 
roof of a building is a deadly fire hazard, hard 
to detect, difficult to control once detected. 
FOAMGLAS eliminates this hazard because it is 
the only insulation composed entirely of incom- 
bustible glass. This may even mean lower fire 
insurance rates in some cases. 


Strongest! FOAMGLAS has a compressive 
strength of over 7 tons per square foot (av. ult.). 
It forms a solid base for built-up roofing. It 
makes possible the placing of insulation beneath 
heavily loaded floors. And high strength FOAM- 
GLAS permits such cost saving design innova- 
tions as free standing walls and partitions. 


January 26, 1959 


Dimensionally Stable! Most insulations tend 
to warp, swell, shrink or slump after they are 
installed. This causes open joints in the insula- 
tion . . . insulation voids that create a serious 
loss of efficiency. There is no such difficulty 
with FOAMGLAS. This all-glass insulation always 
maintains absolute dimensional stability. 


Acid-proof! There is often a lot of acid around 
a processing operation. Even the atmosphere 
around processing plants frequently has a high 
acid content. Acids will attack and destroy most 
thermal insulating materials, but they won't 
harm FOAMGLAS. This unique all-glass material 
is completely impervious to all common acids. 
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New Reynolds Aluminum 


...eliminates over-design...gives more pipe strength per dollar 


Now... from Reynolds Aluminum... a major 
advance in piping design. It’s Reynolds new 
Heavy-End-Pipe~ pipe designed to put strength 
where strength is needed—at the joint. And it 
eliminates excess metal in the pipe body, to 
save up to 27% in piping costs. 

With Reynolds new Heavy-End-Pipe, you 
no longer have to over-design your system to 
allow for reduced joint strength. This tough, 
lightweight aluminum pipe gives you more 
usable pipe strength, cuts your piping costs, 
simplifies your design job. 

You design to uniform strength all through 
with Reynolds Heavy-End-Pipe, and pay only 
for the metal required. No waste metal, no 
waste costs, no waste weight. Compensation 
for joint efficiency is built into the pipe. 

Reynolds Heavy-End-Pipe is available in 
Schedule 40 equivalent and Schedule 80 equiv- 


alent sizes, in 40 ft. lengths. Ends have the 
same diameter and thickness as standard sizes, 
so standard fittings can be used. Also, Heavy- 
End-Pipe can be used interchangeably with 
other standard pipe. 

Like all Reynolds Aluminum Pipe, H-E 
Pipe® costs much less than other corrosion 
resistant piping with equal performance. It 
won’t contaminate the fluids it handles; it re- 
sists corrosion by most process liquids. More 
and more companies are changing to aluminum 
piping because it is lightweight, non-sparking, 
easily formed, joined, welded. 

Be sure to consider the cost-cutting, design- 
simplifying benefits of Reynolds H-E Pipe® in 
your next system. Get full details from your 
local Reynolds branch office, or write Reynolds 
Metals Company, P.O. Box 2346-CJ, Richmond 
18, Virginia. 
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Save 27% piping costs! 


HEAVY-END-PIPE: 


... Cuts weight...simplifies design...strengthens joints 


REYNOLDS HEAVY-END-PIPE® DESIGN DATA 
Schedule 80 Equivalent Schedule 40 Equivalent 


i 


H 1 


i 


Minor 
wall 

Inches 
214 
232 
261 


8 8.625 | .500 | 7. ; 354 

10 10.750 .593 .564 423 10 
') Length of heavy end wall thickness exclusive of transition zone 1) Length of heavy end wall thickness exclusive of transition zone 
(?) Based on 40 ft. length (?) Based on 40 ft. length 


or 


6061-16, 6062-T6 Alloy 6063-T6 Alley 6061-16, 6062-T6 Alley 
Ultimate Working Pressures 
Bursting Factor of Safety 
Pressures 3 4 


o 


Sww 


REYNOLDS ALUMINUM [ier 


are made with 


Watch Reynolds new TV shows—“WALT DISNEY PRESENTS” REYNOLDS G2 ALUMINUM 
and “ALL-STAR GOLF” —every week on ABC-TV. 
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EXPANDED TITANIUM SHEET 


“opens up” new savings in corrosive plating applications 


Now, cost-saving applications for 
titanium take another important 
step forward. Expanded titanium 
sheet, recently introduced by 
Mallory-Sharon, offers interesting possibilities 
; for use in the plating and chemical 
processing industries. 

Its high corrosion resistance makes 
it ideal for use in acid plating, 
acid dipping baskets, and in pro- 
tection shields for immersion heating elec- 


Dip baskets 


Filters 


MALLORY-SHARON METALS CORPORATION - 


trodes. The new material is available in gauges 
from .015” to .125”, from 1%” to 114” diamonds, and 
in standard 48” x 96” sheets. 

Expanded titanium sheet 
is now available in produc- 
tion quantities. Prices vary 
with gauge and strand widths. For further 
information, write for Technical Data Sheet. 


Protective shields 


MALLORY Ms SHARON 


NILES, OHIO 
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ONnDITIONIN 


TOP OF 


AUNDER 


STILLING 
“MIXING ZONE Barries 


DESLUDGE 


to provide the ultimate 
in clarification 


Cochrane suspended solids contact coagulating and 
softening clarifiers are packaged units that combine a 
mixing zone at the bottom with a clarifying zone above. 

A bottom agitator in the mixing zone keeps old 
precipitates in constant suspension. Thorough mixing 
and contact between the old and new precipitates 

is thus assured. This results in a more complete reaction 

with a minimum in chemical requirements and 

retention time. In the clarifying zone the water 

is effectively separated from the slurry 

precipitates and clarified. 

The Cochrane reactor design is unique in its baffle 
and agitator arrangement, as follows: 

@ Radial Horizontal Flow—Not Upflow. Velocity 
decreases from center to launder. Slurry particles 
separate more efficiently from horizontal 
flow than from upflow. 

@ Slurry flow is downflow in clarifying zone below 
collecting launders—not upflow—thus 
preventing carryover of turbidity into effluent. 

@ Sludge settles only in annular concentrator "9,000,000 
outside of mixing zone. Maximum concentration located Texas. 

results because no turbulence is present. KS & 

This feature saves wastage of water in desludging. 

There is no premature loss of slurry strength 

in mixing zone because no sludge settles 

on the floor of mixing zone. 

Turbulence in mixing zone assures excellent 

mixing. A large, full-diameter agitator causes 

centrifugal outward flow, against the diverting 
baffle in front of the outer port and turns flow 
inwardly towards central port. 


Cochrane 


Cc ° R P oO R A T Representatives in Thirty Principal Cities in U.S., SanJuan, PuertoRico; Honolulu, 

3113 N. 17TH STREET, PHILADELPHIA 4 » Hawaii; also: Paris, France; La Spezia, Italy; Mexico City, Mexico; Havana, 
NEW Yo R K e PH | LA D E LPHIA e CHICA GO Cuba; Caracas, Venezuela; San Diego, Chile; Manila, Philippine Islands. 

Coch Water Conditioning Ltd., Toronto 4, Montreal 1, Winnipeg 1, Canada. Pottstown Metal Products Div.—Custom built carbon steel and alloy products 


Demineralizers Hot Process Softeners Hot Zeolite Softeners Dealkalizers Reactors Deaerators Continuous Blowoff Systems 
Condensate Return Systems © Specialties 
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A choice of two new Ionization Detection Systems 
developed by Barber-Colman offers sensitivities thou- 
sands of times greater than any previously available 
for gas-liquid chromatography. The Barber-Colman 
Model 10 is designed for permanent laboratory installa- 
tion and can accommodate either single or dual opera- 
tion in the same chassis. The Model 20 is a smaller, 
portable unit specifically developed for petrochemical 
and other industrial applications. Both are completely 
packaged units, ready for immediate operation. 


Ionization Detection Systems normally use argon gas 
as an ionizing carrier. The carrier gas ionizes vapors 
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of organic sample specimens by transferring energy 
from its metastable atoms to the specimen atoms. The 
ionized specimen atoms provide a relatively large 
electric current and thereby a sensitivity far greater 
than with conventional thermal conductivity methods. 


Glass, metal, or coiled capillary columns may be used 
in the Model 10. The Model 20 is designed primarily 
for capillary columns up to 250 feet long, but coiled 
',-inch metal columns may be used. Efficiencies of over 
1000 theoretical plates per foot have been reported for 
a 200-foot capillary column when used with an ioniza- 
tion-type detector. 
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Now... Wheelco sets the pace again... 
providing sensitivity never before possible-in gas chromatography. 
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THE MARK OF QUALITY 


BARBER 
COLMAN 


Wheeleo 
Instruments 


4 
MODEL 10 
Single or dual operation 
with glass, metal, or capil- 
lary columns... flash heaters 
to bring column up to tem- 
perature... individual tem- 
perature control for cell and 
column . .. optional elec- 
tronic integrator and auto- 
matic readout . . . cooling 
... collection valve. 


MODEL 20 


Single gperetion 

ary column... 
hash heater . . . precise 
temperature control . . . 
compact unit requiring 
minimum floor table space. 


poe 


Wheelco Instruments Division 


BARBER-COLMAN COMPANY 


Dept. M, 1585 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. L, Toronto, Canada 


Industrial Instruments * Aircraft Controls * Electrical Components * Small Motors * Automatic Controls * Air Distribution 
Products * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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SPROUT-WALDRON 


for Mixing and Blending * Size Reduction 
Size Classification ® Bulk Materials Handling ¢ Pelleting and Densifying 


Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 


BULK TRAILER 
FOR NEW JERSEY 
FLOUR MILLS 


Delivery of a modern 1,225 cu. 
ft. capacity bulk body pneumatic 
flour handling trailer to New Jersey 
Flour Mills Company, Clifton, New 
Jersey highlights the trend to bulk 
handling in this industry. 


The streamlined 28’ bulk truck 
body is of single compartment con- 
struction, having seven 24x24” in- 
let doors. Twin screw conveyors in 
the bottom of the body are driven 
through a positive infinite variable 
speed control unit. The system is 
self-contained and designed for effi- 
cient and economical loading and 
unloading at high speeds. 


Lawrence F, Orbe, Jr., President 
of New Jersey Flour Mills Com- 


Adaptioneered Sprout-Waldron Horizon- 
tal Batch Mixer installed at The Dow 
Chemical Company, Midland, Michigan. 


28 


sw 


| 


New Jersey Flour Mills Co. Ea 


28’ Sprout-Waldron pneumatic bulk flour truck designed to speed local deliveries. 


pany, stated that, “bulk flour is 
better flour; not only from the 
standpoint of product cleanliness 
and good housekeeping, but in its 
improved baking qualities as well; 
a fact proved by leading cereal 
chemists. Economies to the baking 


industry through the use of bulk 
flour are also substantial. It is 
entirely possible that savings 
of 30 to 40c/ewt. will develop 
through this modern method of 
loading out and transporting flour 
from mill to bakery.” 


NICKEL MIXER FOR THERMOPLASTICS 


The mixing of thermoplastic ma- 
terials and formulations at The 
Dow Chemical Company, Midland, 
Michigan, requires the use of a 
special Sprout-Waldron Adaption- 
eered horizontal batch mixer. Two 
unusual design requirements stand 
out. 

In the first place, all parts in con- 
tact with the material to be proc- 
essed were specified in nickel, and 
in the second place the mixer had 
to be jacketed for 30 psi liquid 
working pressure. 

The Sprout-Waldron special hor- 
izontal batch mixer used, has a 
swept volume capacity of approxi- 
mately 58 cu. ft. and is designed to 


handle a 3000# batch of material 


weighing 50 Ib. per cubic feet. 
Specifications also called for the 
mixer to have an extra heavy rein- 
forced “U” trough and cover. The 
ASME code jacket was designed 
with internal baffles to prevent 
short circuiting and the box and 
cover of the unit were designed for 
27” of mercury vacuum inside. 

Mixing is accomplished by means 
of a double ribbon agitator with 
the end stubs set in antifriction pil- 
low blocks. 

Prior to shipment, the mixer body 
was tested at 30 psig with atmos- 
pheric pressure in the jacket. The 
jacket itself was tested at 45 psig 
with atmospheric pressure in the 


shell. cP/110 


January 26, 1959—Cnemicar ENGINEERING 


‘ 
| O S 
| 
q 
| 
- 
: | 
i 
i 


Fill your surfactant needs 


from CARBIDE’S 


9 TERGITOL 
nonionies 


Take your choice from CarBipe’s TERGITOL 
nonionics—one that is completely soluble 
in oil . . . another that dissolves in water 
at high temperatures . . . or one with a 
combination of characteristics. TERGITOL 
nonionics have outstanding capacity to emul- 
sify oils, waxes, and greasy soils—to hold 
them in suspension. As wetting agents, 
TERGITOL nonionics are noted for their chem- 
ical stability in the presence of acids and 
salts. They are not affected by hard water 
or alkalies. 


TeRGITOL nonionics have proved effective 
in scouring, bleaching, and carbonizing com- 
pounds used by the textile industry. As 
detergents, they speed dishwashing, launder- 
ing, dry cleaning. They give good pigment 
dispersion, flow-out, and stability to latex 
paints. Metal cleaners, leather dressings, 
silicone preparations, shampoos, adhesives, 
bactericides—all can be improved with 
TERGITOL nonionics. 


Cloud Points of 0.5% aqueous TERGITOL 
Nonionic Solutions (Degrees C.) 


You can obtain TERGITOL nonionics in 
55-gal. drums, combination car load or 
truck load lots, or compartment tank car 
shipments. Your Carpipe Technical Repre- 
sentative can help you solve your surfactant 
problems. Or write Dept. HC, Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. 


UNION CARBIDE 
CHEMICALS COMPANY 


DIVISION OF CORPORATION 


*Tergitol” and “Union Carbide” are registered 


trade marks of UCC. 
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New 1100 hp Solar gas turbine offers small size, 
light weight, greater fuel efficiency 


SOLAR’S NEW 1100 HP SATURN engine 
represents an important forward step 
in gas turbines. Advantages of the new 
power plant include these: it is 
extremely lightweight, averaging less 
than 1/10 the weight of conventional 
engines; it occupies only about 51 cubic 
feet; it starts instantly and takes full 
load without laboring in temperatures 
from —65F to 130F—even after long 
periods of standby service. In addition, 
the new Saturn engine offers an 
unequaled advance in gas turbine 
fuel efficiency, and it will operate on a 
great variety of fuels. 


Today, proven-in-service Solar gas 
turbines—ranging from 50 to 500 hp— 
are creating new standards of perform- 
ance and reliability. As propulsion units 
for speedy boats, as a power source for 
electric generators, as ground support 
units for advanced jet aircraft, as high- 
efficiency pumps and in other applica- 
tions... Solar gas turbines are saving 
time and money for hundreds of satis- 
fied users. Why not investigate the 
Solar family of gas turbines for your 
power needs? Write today to Dept. 
F-109, Solar Aircraft Company, San 
Diego 12, California. 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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CHARACTERISTICS OF THE 
SATURN GAS TURBINE 


RATING ....1100 hp (80F sea level) 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 
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Blaw-Knox builds pace setting nitrogen plant for Columbia-Geneva Steel Divi- 
sion of U.S. Steel Corporation. This is the first U.S. installation in a major steel plant to use 
coke oven gas as the source of hydrogen for ammonia production. Located near Provo, Utah, the new plant 
includes administration, maintenance and compression buildings . . . ammonia synthesis, storage and 
shipping ... nitric acid production, ammonium nitrate production, prilling, packaging and shipping. 


i 
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U.S. STEEL MAKES 
NEW ADVANCE 
CHEMICAL OUTPUT 


Anhydrous ammonia, oxygen, sulfuric acid, 
nitric acid, ammonium nitrate solids and 
solutions ... 

A world wide effort: From Italy, Monte- 
catini provided processes for gas purification, 
ammonia synthesis and nitric acid production. 
From Germany, the German-Linde Company 
supplied low temperature air and gas separa- 
tion units . . . and, for the first time in this 


CueEMIcaL ENGINEERING—January 26, 1959 


country, the famous Lurgi process is used for 
sulfuric acid production. 

Blaw-Knox Company, Chemical Plants Divi- 
sion with headquarters in Pittsburgh. Branch 
offices in New York, Chicago, Haddon Heights, 
New Jersey, Birmingham, 

Washington, D. C., and 


San Francisco. B LA WAN 0 X 


for plants of distinction . . ; 
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385 Madison Avenue 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


New York 17, N. Y. 


LUMMUS TO ENGINEER AND CONSTRUCT POLYVINYL 
ALCOHOL RESIN PLANT FOR AIR REDUCTION 


Multi-million dollar Plant will Produce 
20 Million Ibs. Per Year of Polyvinyl Alcohol Resin 


Air Reduction has selected Lummus to engineer and 
construct a new 20-million pound per year polyvinyl 
alcohol resin plant. It will be built on the 2,000 acres 
assemL.ed by Airco at Calvert City, Kentucky, where 
"the company has five other plants in operation. 

The project, which is scheduled to go on stream by 
1960, will include an expansion doubling the existing 
45-million pounds per year vinyl acetate monomer 
plant, originally engineered and constructed by Lum- 
mus in 1956. 

The new plant, based on a manufacturing process 
licensed by Air Reduction from Kurashiki Rayon Co., 
Ltd., of Osaka, Japan, will consist of three process sec- 
tions — the polymerization section, the saponification 
section, and the acetic acid recovery section. 

In addition to the polyvinyl alcohol resin plant, 
Lummus will build a number of additions and improve- 
ments for the existing chemical facilities, including: 
office, laboratory and service buildings; a fire-fighting 
system; electrical distribution; steam generation facili- 
ties; and truck and rail facilities. All of these units and 
the polyviny] alcohol resin plant will cost approximately 
$12,000,000. 

Construction of the new Calvert City plant, which 
will be operated by the Air Reduction Chemical Com- 
pany division, was started this summer. 

Existing uses for polyvinyl alcohol in this country 
are in the preparation of adhesives, textile sizing, paper 
coatings, and as emulsifying and thickening agents. A 
special form is also used as a starting material in the 


production of polyvinyl butyral, which is the plastic 
interlayer for automobile safety glass. 

The expansion for vinyl acetate monomer is directly 
related to the polyviny! alcohol plant in that approxi- 
mately two pounds of vinyl acetate monomer are 
required to make one pound of polyvinyl alcohol resin. 

For any type of chemical or petrochemical plant, 
Lummus’ half century of world-wide experience is at 


your disposal. 


Artist's conception of Air Reduction’s expanded facilities at Calvert City. 
In the background is the polyvinyl alcohol resin plant. In left foreground 
is the new vinyl acetate monomer plant. To the right is the original vinyl 
acetate monomer plant. 


THe Lummus Company, 385 Madison Avenue, New 
York 17, N. Y., Houston, Washington, D. C., Montreal. 
London, Paris, The Hague, Maracaibo. Engineering 


Development Center, Newark, N. J. 


VISIT THE LUMMUS EXHIBIT, FIFTH WORLD PETROLEUM CONGRESS EXPOSITION, NEW YORK COLISEUM, JUNE 1-5, 1959 
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NEW Allis-Chalmers 2,000-Ib Lift Truck 


Standout Performer! 


f chassis in 22 minutes. Serviceability like this means oo 
many extra hours on the job. oy 
Proven “Years-Ahead” design —means more 
Grea ter Lugabili ty— continuous . . . economical hours on 
duty industrial engine with full 35 hp, 97 ft-lb of \ by . 
torque. \ "4 
Ask your Allis-Chalmers A 
Climbs a 40-percent ramp loaded. Power, dealer to demonstrate the _ 
traction, plus low center of gravity, add up to grad- NEW FT20-24 on your job oe = 
ability that can’t be matched. under your conditions. Ask ie 
aes for the new Bulletin BU-485. 
Greater accessibility — ready for servicing Allis- Chalmers, Milwaukee 
in 22 seconds . . . and can be stripped down to the 1, Wisconsin. 
BH-82 i@ 


“Hefty” the FT 2,000-Ib 


ALLIS-CHALMERS 


bt 


RODNEY HUNT MACHINE CO., Process Equipment Division, 31 VALE STREET, ORANGE, MASS. 


QUALITY PARAFFIN IS PRODUCED 


Top quality, clear and odorless paraffin is 
produced continuously at a fraction of a 
cent per pound at the Trans Penn Wax Cor- 
poration in Titusville, Pennsylvania. To at- 
tain this paraffin purity, three Rodney Hunt 
Vacu-Film Processors are used. In this 
liquid process, as in many others, it has 
proven to be less expensive to increase the 
vacuum than the temperature. 


Vacu-Film Processor 


HIGH VACUUM PROCESSING 


The Vacu-Film Processor has an alloy steel 
shell enclosing the rotor, shaft with wiper 
assembly, oil diffusion pump, oil seal, ver- 
tical condenser and entrainment separator. 
The alloy steel condenser is finned for effi- 
cient heat transfer and is water-cooled or 
refrigerated with circulating cooling fluid. 
Distillate and residue are separately dis- 
charged by oil-sealed positive pressure 
pumps. High vacuum is produced by con- 
ventional series coupling of high-speed gas 
ballast mechanical pumps and oil diffusion 
and oil ejector pumps. 
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IMPROVED QUALITY CONTROL ASSURED 
WITH RODNEY HUNT THIN-FILM TECHNIQUE 


In one pass...continuously and rapidly... Rodney Hunt thin-film processing equipment 
achieves quality control of viscous fluids hitherto unobtainable by any other means. Only 
relatively small amounts of product are in process at any given moment. Therefore, the 
condition of the product can be checked continuously and controlled instantly to eliminate 
production errors and wasteful re-runs of reject material. This close control is particularly 
vital in the processing of delicate and temperature-sensitive materials. And this technique 
is especially effective in controlling the behavior of organic materials in high vacuum. 


The Rodney Hunt Turba-Film Processor has wide applications in atmospheric and low 


Turba-Film Processor 


MECHANICALLY AIDED 
THERMAL PROCESSING 


The Turba-Film Processor consists of a 
series of rotor blades operating within a 
thermal section and a separating section— 
all fabricated of alloy steel. Clearance 
between the rotor blade edges and the 
thermal section wall is exactly fixed to as- 
sure precise control of the. film thickness. 
Vapor or gases pass upward through the 
thermal section to the separator from which 
entrained material is recycled to the thermal 
section. Steam, Dowtherm or other heating 
media is distributed in two or more com- 
partments of the thermal section to assure 
a uniform temperature at the walls. 


vacuum ranges. The recently introduced 
Vacu-Film Processor extends the range of 
thin-film processing into high vacuum...to 
one-half micron. Installations presently in 
Operation have delivered higher, purer 
yields than ever before possible in process- 
ing organic and inorganic chemicals, phar- 
maceuticals, latices, petroleum residues, 
solvents, food concentrates, vitamins and 
many other products. 


Solve Process Problems 

Rodney Hunt welcomes specific requests for 
help in solving process problems involving 
mechanically aided heat and mass transfer, 
for product testing and for evaluation of 
processing techniques. Our fully equipped 
laboratory and pilot plant is staffed by engi- 
neers and technicians experienced in food, 
chemical, plastic and many other processing 
fields. They have tested hundreds of prod- 
ucts in the laboratory and have compiled 
extensive records which provide basic data 
to expedite testing of new products. Cus- 
tomers may observe testing procedures and 
will receive complete reports. Test results 
obtained from pilot size Vacu-Film and 
Turba-Film Processors can be readily ex- 
trapolated to production size units. 


For those who prefer to do their own test- 
ing, portable laboratory and pilot plant units 
are available for purchase or rental. Address 
your inquiry to the Rodney Hunt Process 
Equipment Division, 31 Vale Street, Orange, 
Mass. with details of your requirements. 
Literature on the Turba-Film Processor and 
the Laboratory Vacu-Film will be sent on 
request. 
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DEVELOPMENTS... 


JANUARY 26, 1959 


New high in data-handling 
capacity is embodied in 
two 700-channel Beckman 
systems bought by Du 
Pont for its Belle (W. Va.) 
plant. One is now at work 
on an adipic acid unit; the 
other will help operate a 
revamped ammonia plant. 


American Chemical Corp., 
jointly owned by Stauffer 
and Richfield Oil, will 
make ethy] chloride, ethyl- 
ene dichloride and vinyl 
chloride in a new $7.5-mil- 
lion plant being built at 
Watson, Calif., adjacent to 
a Richfield refinery. Out- 
put will supply Western 
markets. 


Know a good potential use 
for levulinic acid? You can 
win up to $5,000. That’s 
top prize (there are 103 
other cash awards) in 
Quaker Oats’ $10,000 con- 
test aimed at boosting 
commercial stature of its 
newly developed product. 
Contest closes March 1. 


Chementator 


Cc, H. CHILTO 


New way to make anhydrous caustic 


Dow Chemical has developed a new tech- 
nique for continuous finishing of caustic soda. 
Pilot-planted at Freeport, Tex., for the past 
year, the new process is slated for commercial 
use at Freeport and, apparently, at Dow’s Mid- 
land, Mich., plant too. 

Company officials refuse to discuss tech- 
nology of the process. This secrecy assuredly 
implies a major departure from use of Dow- 
therm-heated, long-tube, vertical evaporators 
—practiced since 1946 at Dow’s Pittsburg, 
Calif., plant and employed also by Diamond, 
Columbia-Southern and other caustic pro- 
ducers (Badger and Standiford, Chem. Eng., 
Feb. 1954, pp. 183-187). 

Unofficially, CE has learned that the new 
process substitutes direct firing for Dowtherm 
heating—a significant switch for the maker 
of Dowtherm. Previous deterrent to direct 
firing has been danger of overheating in event 
of tube plugging. This drawback has evidently 
been overcome with a reliable control or warn- 
ing device. 

Why the switch from Dowtherm? Elimi- 
nating the Dowtherm boiler will, of course, 
represent a definite savings in investment. So 
will elimination of shell-and-tube calandria 
construction, with its attendant thermal- 
expansion problems. Another reason is sug- 
gested in the Badger-Standiford article: To 
get top caustic quality with Dowtherm heating 
requires temperature levels over 700 F., where 
thermal decomposition of Dowtherm begins to 
assume serious proportions. 


Chemical makers eye solid oxidizer 


While commercial production of lithium 
perchlorate—a promising oxidizer for solids- 
fueled rockets—is still a thing of the future, 
right now there’s a lot of jockeying for posi- 
tion at the starting gate. For example: 

¢HEF, Inc.’s new 4-million-lb./yr. am- 
monium perchlorate plant at Columbus, Miss. 
—due for startup this month—is designed for 
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xplosions before | they blow 


Let Crouse-Hinds equipment and technical assistance help 


Send for the you to prevent electrically-ignited explosions. 


The more than 15,000 Condulet ® items in the Crouse-Hinds 
¢ 0 U E ie D line, include the world’s widest selection of explosion-proof 
and dust-tight electrical equipment. There are Condulet 
ee e 9 devices for every circuitry requirement, and for every haz- 
Hazard Finder ardous area and condition. All backed by engineers and 
technicians thoroughly familiar with Article 500 of the 
National Electrical Code and its application to specific 

situations. 


For a quick, general survey of probable dangers in your 
plant, send for the Hazard Finder. For technical discussion 
of specific areas and hazards, write for Crouse-Hinds bulle- 
tins which apply. 


® Or for personal assistance, ask any of the 
offices listed below to send a Field Engineer. 


@ The Hazard Finder will enable you to make a quick 
survey of the hidden probabilities of electrically- 


ignited explosions in your plant. CROUSE-HINDS CO 
Syracuse 1, N. Y. 


RO SE ay HINDS 1 want to check my plant. Send me your Hazard 
S Finder. 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 

Crouse-Hinds Company of Canada, Ltd., Toronto, Ont Name 

@ CONDULET”® ELECTRICAL EQUIPMENT (Explosion-Proof and Conventional) @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 


These products ara sold lusively through el ical distri For applicati gi ing help, contact one 
of the following offices: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Clevelar 
Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City Los An $ Address 
Milwaukee New Orleans New York Philadelphia Pittsburgh Portland, Ore. Salt Lake 
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easy conversion to lithium perchlorate manu- 
facture. HEF describes this plant as “the 
nation’s only plant capable of producing 
lithium perchlorate commercially,” stressing 
the basic importance of its dual function. A 
joint venture of Hooker Chemical and Foote 
Mineral, HEF has a good basic materials posi- 
tion in Hooker’s sodium chlorate production 
and Foote’s lithium operations. 

¢American Potash tells CE that for 
more than two years it has been making 
lithium perchlorate in developmental quanti- 
ties at Trona, Calif., “can readily produce this 
material in commercial quantities” and will 
do so when and if the market opens up. Amer- 
ican Potash has been producing lithium car- 
bonate from Searles Lake crude lithium con- 
centrates at Trona since 1951 (Chem. Eng., 
Sept. 1953, pp. 144-150). The company also 
began making ammonium perchlorate in 1953 
in a $5-million, 40-ton/day plant at Henderson, 
Nev.; a CE editor preparing a Process Flow- 
sheet (Dec. 1955, pp. 334-337) was first out- 
sider to see this Navy-financed facility. 

¢ Lithium Corp. of America, also scruti- 
nizing the perchlorate picture, is putting into 
pilot plant this month what is said to be a 
new process independent of purchased sodium 
perchlorate. LCA has decided that an older 
process, piloted last year, is uneconomical. The 
company is now negotiating with an unidenti- 
fied prospective partner who has been re- 
searching a lithium perchlorate process similar 
to LCA’s. If these negotiations fall down, LCA 
is willing to go it alone. 


Rolling with the punch cuts power costs 


Substitution of curling or rolling action 
for brute force is key to low power consump- 
tion of a new continuous process for producing 
mechanical pulp from hardwoods. 

New process, being offered by Black-Claw- 
son Co., New York, has just emerged from 
commercial-scale tests in the company’s pilot 
pulp mill at Berlin, N. H. It entails softening 
of hardwood chips by cold caustic soda solu- 
tion, followed by fiberizing in a vertical-disk 
attrition mill. 

This flowsheet isn’t unique; there are 
several mills in the U. S. using such a scheme 
(Chem. Eng., Nov. 1956, pp. 134-136). But 
their reported power requirements range up- 
wards from 30 hp./daily ton. Black-Clawson 
claims power consumption as low as 10 hp./ 
daily ton. 


. . . CHEMENTATOR 


B-C ascribes to its new disk mill—called 
the Chemifiner—a large share of the credit. 
Other commercially available chip-fiberizing 
machines use a pair of opposing vertical disks 
mounted in line; they either rotate in opposite 
directions, or one rotates while the other 
remains stationary. In the Chemifiner, both 
disks rotate in the same direction, but the 
axes of rotation are vertically displaced by an 
adjustable distance. Result: An adjustable 
relative surface speed of 100-250 ft./min., a 
curling or rolling action on the softened chips 
and a powerful defibering ability without loss 
in freeness or fiber length. 

Prior to Chemifining, chips sprayed with 
white liquor go through a screw press, are 
released to be immersed for 20 min. in a con- 
tinuous screw-conveyor reactor and are again 
screw-pressed. Following the Chemifiner are 
a Sutherland disk refiner, screens and filter 
washers. 

Cold soda pulping was first developed in 
the early 1950’s by Forest Products Labora- 
tory, Madison, Wis. In its original form, im- 
pregnation involved a 2-hr. soak which dis- 
colored the pulp. Today’s commercial versions 
include the pressing action during impregna- 
tion, shortening this step to 30 min. or less. 


Grinding under liquid speeds reaction 


Faster digestion of bauxite and higher 
yields of alumina are possible by mechanically 
mulling or grinding the bauxite while it is 
being digested in the usual Bayer process. 

Such is the claim of Gebrueder Giulini 
GmbH., German alumina producer. The com- 
pany has tested this technique thoroughly, 
plans to put it into large-scale practice soon 
(Giulini sells about 100,000 tons/yr. of 
alumina). 

Conventional digesters can be modified to 
use the new system. The electrically driven 
grinding mechanism consists of “a pair of steel 
runners shaped like plane tires which are 
mounted to an axle and run along a cavity in 
the autoclave bottom.” A special bottom piece 
is welded to the bottom of the original digester. 
The runners are pressed to the bottom by 
means of a coil spring. 

Savings depend on nature of the bauxite 
being processed. With soft bauxite, there is no 
increase in yield, but batch time is 1 to 2 hr. 
shorter. With hard bauxite, the grinding- 


(Continued on page 40) 
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ENTIRELY NEW PRINCIPLE enables you to... 


liquids and solids 


intimately in one 


It is now practical, with the P-K “Twin-Shell’* blender, 
to blend many difficult formulations that have heretofore 
been either impossible or impractical because of the 
number of separate operations required to achieve a 
desired product. With the new “Twin-Shell” blender, 


operation 


liquids, solids, clumpy and crystalline materials can all 


be intimately blended in one operation. Average blénd- . 
ing time: 5 to 15 minutes. The P-K “Twin-Shell” blender’ 
is unlike any other blender. It works on an entirely new 


blending principle. Here, in diagram, is how it works. 
: *Patented 


[| | 


CHARGE DRY SOLIDS through 
top of either shell. Optimum 
charge level for most mate- 
rials is about 65% of total 
shell volume. 


TUMBLE AND AERATE. As shell 
revolves, rapidly spinning wire 
cage intensifier breaks up 
agglomerates, literally cre- 
ates dust storm in material. 


ADD LIQUID. Centrifugal 
force sprays atomized liquids 
from periphery of control discs 
on Liquid-Feed Bar into finely 
dispersed solids. 


DISCHARGE PRODUCT easily 
through apex of shells. Acces- 
sibility of interior and easy 
removal of Liquid-Feed Bar 
speed cleaning. 


Get new ideas for your 
| blending process at P-K’s 
pre-test lab 


Complete, scientific investigation of all types of 
blenders now available at Patterson-Kelley. 


Blending of complex formulations is full of variables. 
The equipment and procedure that are ideal for one 
combination of ingredients may be unsatisfactory for 
another. Proper selection of equipment demands 
thorough scientific investigation. You can conduct your 
investigation at Patterson-Kelley’s Customer Pre-Test 
lab, at East Stroudsburg, Pennsylvania. Since P-K 
makes practically all types of blenders, you can run 
conclusive comparison tests with your materials. Trained 
technicians will help you. 

To set up an appointment, just place a collect call 
to Russell Dotter at Patterson-Kelley. Tel. No.: Strouds- 
burg 820. He'll be happy to tell you how much of your 
materials to bring and to give you other details. East 
Stroudsburg, in the Pocono Mountains, is just 2 hours 
from New York City, easily accessible by all carriers. 
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PROBLEM: to blend: — precisely — varying amounts of 


lumpy solids, powders, crystalline materials and small amounts of liquid. 


SOLUTION: Charge materials to P-K 
“Twin-Shell” Liquid-Solids Blender. Press start button. 


“TWIN- SHELL” lab- 
oratory models are made in 
transparent Lucite or stainless 
steel, in 8 and 16 quart sizes. 


BLENDER LITERATURE. Specialized informa- 
tion and data in greater detail are given in two 
Patterson-Kelley publications: Bulletin No. 16, 
Chemical Process Equipment and Bulletin No. 
15A-1, Twin-Shell Laboratory Blenders. Write 
for your copies today. Patterson-Kelley Com- 
pany, Chemical and Process Equipment Divi- 
sion, 1501 Hanson St., East Stroudsburg, Pa. 15 
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PRODUCTION MODELS of the 
“‘Twin-Shell’’ blender range up 
to 50 cu. ft. capacity. (Intensifier 
and Liquid-Feed Bar optional.) 


VACUUM TUMBLE DRYERS by 
Patterson-Kelley are avaliable in 
sizes down to the standard 1 cu. 
ft. capacity lab model. 


PRODUCTION MODELS of the 
Vacuum Tumble Drier have capac- 
ities up to 150 cu. ft., come factory 
aligned, piped, instrumented. 


Patterson Kelley 


Chemical and Process Equipment Division 
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CHEMENTATOR .. . 


digestion gives better yields (about 7%) with- 
out saving any time. 

Another advantage claimed by Giulini is 
that the ratio of caustic to alumina (Na,0: 
Al.O.) can be reduced from the usual 1.8-1.9 
to 1.3. This means that consumption of process 
steam is appreciably lowered. 


Robot monitor moves onward, upward 


Westinghouse’s Opcon optimizing con- 
troller, whose principles were first described 
by Mathematician Robert Hooke in this maga- 
zine (June 1957, pp. 284-286), will soon make 
its debut in control of a commercial chemical 
process operation. 

Sun Oil Co. plans to install an Opcon 
system, now being built, on a benzene-toluene- 
xylene fractionator at Marcus Hook, Pa. 
Opcon will automatically control the distilla- 
tion operation to get maximum dollar profit. 

Only other production use of Opcon has 
been by Westinghouse itself, in manufacture 
of capacitors at Bloomington, Ind. But Dow 
Chemical, who has employed an Opcon in a 
“miniplant” to find optimum operating condi- 
tions for ethyl benzene dehydrogenation, anti- 
cipates Opcon operation of full-scale styrene 
production. 

Opcon’s approach to process control is 
much like tuning an AM radio to get the 
strongest signal. Opcon experimentally (and 
continually) juggles the input variables, notes 
their effects on the desired output variable 
and quickly corrects any wrong moves to maxi- 
mize the desired output. Unlike process simu- 
lation by digital computer, the uncanny Opcon 
does not need to know the usually complicated 
(and often imperfectly known) mathematical 
relationships of process variables. And its cost 
(on the order of $25,000) is only a small frac- 
tion of the cost of computer-controlled sys- 
tems. 

For its development of Opcon, Westing- 
house won the 1958 Industrial Science Achieve- 
ment Award of the American Assn. for the 
Advancement of Science. Award was made at 
AAAS’s Washington meeting on Dec. 29. 


Fluorination recovers spent uranium 


First nonaqueous system for reprocessing 
spent nuclear fuels to achieve pilot-plant suc- 
cess is the fluoride volatility process. Both 
Argonne and Oak Ridge National Laboratories 
have recently reported definite progress in 


their related but dissimilar attacks on the high 
costs of present aqueous reprocessing methods. 

Idea common to both efforts is conversion 
of uranium content in spent fuel into the vola- 
tile uranium hexafluoride. Just how this is 
done depends on such factors as physical form 
of the spent fuel, as well as choice of fluorinat- 
ing agent and other variables. 

Oak Ridge has piloted a process for re- 
processing a homogeneous molten-salt air- 
craft-reactor fuel consisting of NaF, ZrF, 
and UF,. Capitalizing on availability of and 
experience with elemental fluorine, ORNL 
bubbles the gas through the molten salt at a 
temperature above its 525 C. melting point. 

Argonne, on the other hand, uses bromine 
trifluoride as reagent to fluorinate the metallic 
uranium content of heterogeneous fuel ele- 
ments. Reaction conditions of 120 C. and 3 
atm. pressure form UF, directly. ANL says 
that this process is applicable to certain types 
of homogeneous fuels, such as the uranium- 
bismuth fuel of a liquid-metal-fueled reactor. 
But to handle fuels high in zirconium content, 
ANL’s approach is similar to ORNL’s. The 
metals are dissolved in molten fluoride salt by 
sparging with HF at about 600 C.; then the 
UF, is fluorinated to UFs. 

Both groups are running bench-scale units 
for plutonium recovery via the volatile PuF. 
Encouraging results at Argonne indicate that 
the scheme will be stepped up toward pilot- 
plant investigations. 


How to pamper heat-sensitive liquids 


Latest twist in falling-film evaporators: 
A series of spinning disks which redistribute 
descending liquid evenly over a heated surface. 

This is the novel feature of the new Stora- 
Vulean evaporator, designed and built by 
Vulean-Cincinnati working with the Swedish 
firm, Stora-Kopparbergs. New unit is claimed 
to cut capital investment and utility costs 
while giving quick, gentle evaporation of heat- 
sensitive liquids. 

Interior of the evaporator is a stack of 
compartments shaped like truncated cones 
with their wide ends up. Liquid flows evenly 
down the sloping wall of one compartment and 
drops out of the smaller end onto a spinning 
disk just below. The disk flings the liquid by 
centrifugal force against the wall at the top 
of the next chamber. A heating jacket sur- 
rounds the entire stack of compartments. 

Stora-Vulcan evaporators are now being 
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HEXACHLOROACETONE 


TECHNICAL, 97% 


Hexachloroacetone is a strongly ketonic, 
non-flammable chemical intermediate and 
solvent. Structure and properties of its 
derivatives suggest their application as 
pharmaceuticals, herbicides, fungicides 
and insecticides. Derivatives include al- 
cohols, amides, acids, acid chlorides and 
chlorofluoro compounds such as chloro- 
fluoro-acetic acids, -acetic anhydrides, 
-acetyl chlorides, -acetamides, -acetones, 
and -ketone complexes. 


Which of these interesting reactions 
interests you? 


Hexachloroacetone reacts very slowly with water to 
yield trichloroacetic acid and chloroform. 
Cl;C-CO+CCls + Cl, CCOOH CHCl; 


Hydrolyzes very rapidly with aqueous bases yielding 
sodium trichloroacetate and chloroform. 
Cl3;C *«CO+CCls + NaOH———> -COONa + CHCl; 


Amines and ammonia yield amides of trichloroacetate 
and chloroform. 

Cl3C «CO+CCls + NH» CHCl, 
Cl3;C * CO + CCl3+ (CH3) CO * N 2+CHCls 


Hexachloroacetone reacted with aniline yields tri- 
chloroacetanilide and chloroform. 
«CO+CCls + CgH;N—> NHCgH; + CHCl, 


Heating of one molecular proportion of urea with two 
molecular proportions of hexachloroacetone, the 
amide is readily obtained. 


NH. 
4. CO(NHCOCCI;)2 + 2CHCl; 


Reduction with lithium aluminum hydride produces 
hexachloroisopropy] alcohol. 


2H 
ClgC « CO CCls Cl; CHOHCCl3 
LiAlH, 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Chlorinolysis of hexachloroacetone produces tri- 
chloroacetyl chloride and tetrachlorethylene or car- 
bon tetrachloride and tetrachlorethylene. 


Cl3C CCl; + Cl;CCOCI + = CCle 
Cl3C CCl; + Cl, CCl, + CO + = CCle 


Reaction with hydrogen fluoride in presence of a cat- 
alyst yields chlorofluoroacetones. 


Cl3C «CO+CCl34+-4HF CCIF2+CO+CCIF, + 4HCI 


Like to experiment with HCA? Write us on business 
letterhead for experimental quantity. Hexachloro- 
acetone is commercially available in 5 and 55 gallon 
drums, and in tank cars. Mail coupon for Product 
Information Data Sheet. 


Baker & Adamson® Products 

GENERAL CHEMICAL DIVISION 

ALLIED CHEMICAL CORPORATION 

40 Rector Street, New York 6, N. Y. 

00 Please send Product Information Data Sheet on 
Hexachloroacetone (DA-37501) 

0 Please send sample. Business letterhead is attached. 


Name 
Title. 
Company. 
Address 
City 
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installed in urea plants in Korea and Formosa 
which use the Vulcan-Inventa process (see 
pp. 78-81). Function is to concentrate aqueous 
urea solution from around 80% to over 
99.5%, prior to prilling. Heat sensitivity 
makes this a natural application for thin-film 
evaporators. 

First Stora-Vulcan installation in the 
U. S. was at an unnamed urea plant (pre- 
sumed by trade sources to be Sohio at Lima, 
Ohio). This machine was later removed and 
is now used by Vulcan as a pilot unit for 
further development and exploration of appli- 
cations to tall oil, pharmaceutical and food- 
stuff processing. 


omorrow’s Technology 


Today’s embryonic developments which have 
special significance for chemical engineers 


Polystyrene fiber makes novel filter 


Spraying a 10% solution of polystyrene in 
methylene chloride onto a backing of Dacron 
mesh produces a_ high-efficiency filter mat 
which will aid in analysis of the upper atmos- 
phere for radioactive particles. Stanford Re- 
search Institute developed the new technique 
for the Air Force. 

This completely organic filter mat, says 
SRI, retains 99.5% of the particles it picks up, 
down to 0.01 micron. The filter can be readily 
burned away, or “ashed,” leaving only radio- 
active residue for analysis. 

When the polystyrene solution is sprayed 
onto the Dacron mesh (a 50-psi. air pressure 
provides the best spray rate), the solvent 
evaporates rapidly, leaving thin fibers less 
than 1 micron thick and 1 in. long. The result- 
ing mat is rolled under pressure to improve 
cohesion and strength. 


Dust-fueled reactor seeks an angel 


Intensely disappointed at impending ter- 
mination next month of AEC’s research sup- 
port of the Armour dust-fueled reactor 
(ADFR), Armour Research Foundation, Chi- 
cago, is vigorously campaigning to find an 
industrial sponsor for the project. 

Armour engineers are convinced that the 
ADFR represents the most elegant reactor con- 
cept for economic nuclear power. It has the 
advantages of a fluid-fuel system without ma- 


terials and corrosion problems; it permits a 
compact installation; it affords high reactor 
temperatures for good heat-transfer and 
energy efficiencies. 

Concept of the ADFR is analogous in 
flowsheet to the LMFR (liquid-metal-fueled 
reactor, Chem. Eng., Mar. 1956, pp. 114-115). 
Fuel would be low-cost, finely divided uranium 
carbide or dioxide, carrier gas would be helium 
or carbon dioxide. Reactor core can be simply 
a block of ceramic moderator material 
(graphite or beryllium oxide) pierced with 
holes for passage of the fuel-laden gas. No 
control rods are needed. 

Fuel and gas would be continuously circu- 
lated by a blower through reactor core and a 
steam boiler at a temperature level of some 
2,000-3,000 F. Alternatively, the hot gas 
stream could be used to furnish heat for an 
endothermic chemical process. 

During the past year, Armour has con- 
ducted small-scale loop tests, as well as carried 
out criticality calculations for a series of pos- 
sible ADFR cores. Next move will depend on 
how Armour makes out in lining up support. 


Research and development briefs 


Chemical control of wild oats is possible 
with a new herbicide now in the experimental 
stage. Spencer Chemical identifies the com- 
pound 4-chloro-2-butynyl N-(3-chloro- 
phenyl) carbamate, calls it S-847 for short. 
Growers of cereal grain in the northern U. S. 
and Canada suffer considerable loss caused by 
the wild oat weed. 


... St. Regis Paper Co. hopes to cut down 
on odorous sulfides and mercaptans in kraft 
mill discharge to atmosphere. A scheme pro- 
posed by University of Washington chemical 
engineers will be tried in a pilot plant at 
Tacoma. It involves steam-stripping of objec- 
tionable compounds from black liquor, followed 
by concentration in a distillation column to 
such an extent that they can be burned. 


... Mercury cooling of nuclear reactors is 
slated for study by American Radiator. Com- 
pared with other liquid-metal coolants, mer- 
cury looks good on several counts, such as low 
corrosivity, flammability and radioactivity. 
It may even be possible to use mercury directly 
as the working turbine fluid. 


For more on DEVELOPMENTS 
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Hess-Snyder’s new Despatch Drying 


bakes paper pulp pipes to 


Need an underground pipe? Hess-Snyder Com- 
pany, Massillon, Ohio, will make it for you... out 
of cellulose fibre and pitch. 

{t’s called Bituminous Fibre Pipe . . . and it’s 
amazingly hard. It’s root proof, is only 1/6 the 
weight of cast iron, is easy to install and can be 
sawed to any length right on the job. 

What’s the secret? The answer is cellulose wood 
fibre formed into a tube in a huge new Despatch 
batch type convection oven. Impregnation with 
coal tar pitch completes the operation. 

When the wet tubes come off the rolling mill, 
they are loaded onto carts and wheeled into the 
oven, where they dry from 18 to 36 hours. The 
oven must dry the tubes slowly and exactly or 
water is trapped inside the hard crust where it 
later causes ‘‘splits.’”” The new Despatch oven 
solves this problem. 

Mr. Norman J. Gaynor, Vice President of Hess- 
Snyder says: ‘‘We chose the competitively-priced 
Despatch Oven because of its proven ability to 
adhere to close heat tolerances. The oven also op- 
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Oven 
astounding hardness 


erates efficiently under intermittent interruption, 
that is, changing the size of tube to be dried from 
day to day. Then, too, we were given tremendous 
installation assistance by Despatch, who assigned 
an engineer to work with us for 3 full weeks.” 
Here is another example of Despatch’s leadership 
in the heat processing industry. For any heat 
problem, large or small, you can trust Despatch’s 
unmatched experience—50 years and more than 
50,000 installations. 


For information, write or call: 


DESPATCH OVEN COMPANY 
619 S.E. 8th St., Minneapolis 14, Minn., Dept. 5021 


DESPATCH 


: Bee 
ME 
Je O/ DIL 
a & a( GE 6 
| 
| 
43 
te 


DEVELOPMENTS... 


PROCESSES & TECHNOLOGY .s. cxosss 


Berween 1 958 and 1960 urea capacity will jump an 


estimated 50°, signaling an end to urea process woes. 
Here, in a special roundup, you'll find engineering 
reasons why five processes are now operating well. 


Urea Processes Face Bright Future 


The flock of urea processes de- 
veloped in the last 15 years have 
now reached the stage where 
they can be called “operational” 
in the U. S. Last few years has 
been a difficult period of adjust- 
tent while engineers in this 
country built up a backlog of 
operational know-how on these 
processes — developed to get 
around basic patents held by 
Du Pont, I.C.I. and I. G. Farben. 

Adding to their woes was the 
fact that all leading processes, 
except one, were piloted by 
foreign engineers. Initial U. S. 
plants had to be engineered from 
data sheets without experience. 

This is why many domestic 
urea plants have had trouble 
swinging into full production in 
the past few years. But now that 
engineers are learning the intri- 
cavties of urea-making, plant on- 
stream time is climbing. 


Building Up Steam 


A spokesman for a leading 
engineering company now calls 
urea “the hottest product we 
handle.” Industry estimates peg 
U. S. urea capacity at 900,000 
tons/yr. by 1960, almost a 50% 
jump over early 1958. 

Urea is a white crystalline 
solid (NH,CONH,) with melting 
point around 271 F. Bulk of urea 
output goes into fertilizers and 
cattle feeds. All processes are 
based on the exothermic synthe- 
sis and dehydration of ammon- 
ium carbamate (NH,COONH.) : 


2NH; + CO,—NH,COONH,= 
NH,CONH;, + H,0 


Optimizing Yields 


Fixing reaction conditions in 
the urea synthesis reactor is a 
compromise between several com- 
peting factors. Yield of urea in- 
creases as temperature and pres- 
sure increase. But as tempera- 
ture increases, corrosion head- 
aches grow proportionately. Too, 
decomposition of urea into biuret 
increases as temperature rises. 

Selecting operating pressure is 
a balance between increased 
yield and increased capital and 
operating costs for compression 
and reaction equipment. Most 
processes stick close to 350 F. 
and 2,500-3,000 psi. (Chem. Eng., 
Oct. 1955, pp. 186-190; Mar. 
1951, p. 111). 


Corrosion Blues 


Corrosion and erosion are the 
main offenders in urea plants. 
Silver or stainless-steel linings 
are the most common answer to 
corrosion in urea reactors. Stain- 
less steel, aluminum, and some 
of the newer metals such as 
titanium are used in other parts 
of high-pressure section. Still, 
some valves last only months. 

Engineers are learning to use 
a wide range of metals and alloys 
to check corrosion. 


Recycle 


Main difference in competing 
processes is in recycle design. 


Because urea conversion is 
usually only 50% per pass, there 
is always the problem of what to 
do with unreacted NH, and CO.. 

Once-through processes solve 
this by simply using the NH, and 
CO, elsewhere. But since demand 
for urea is growing faster than 
demand for byproducts (e.g., 
ammonium sulfate or nitrate), 
most new U. S. plants have some 
scheme for recycling unused raw 
material. Off-gases can’t just be 
recompressed and recycled be- 
cause there is danger of solid 
ammonium carbamate forming in 
compressors. 

Flowsheets on the following 
pages show how various process 
designers get around this prob- 
lem. 


Beware of Biuret 


Urea at elevated temperatures 
tends to decompose into biuret 
(NH.CONH.CONH.#H.O). In 
certain fertilizer applications, 
especially for leaf sprays, biuret 
can damage crops. Some specifi- 
cations call for as low as 0.25% 
biuret. 

In making crystalline urea, 
there is little problem; it is easy 
to stay under 0.5% biuret. But 
in making prills, urea has to be 
evaporated to 99% solids and 
this heat promotes biuret forma- 
tion. The best prilling processes 
get slightly under 1% biuret; 
some U. S. plants make prills 
with as high as 2-3% biuret. 


See comparative table, p. 50, What Plants Need to Make Urea. 


For details of Inventa urea process, see Process Flowsheet, pp. 78-81. 
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CO>,NH3 
to recovery 


Urea 
solution 
Heater 
| Heater 
Urea + 
synthesis 
reactor 
Carbamate 
} | condenser 
Heater 
Ammonium 
C02 carbamate Surge | 80% urea 
solution drum solution 


80% aq. urea 
to No solutions 


Montecatini Talks About Spencer Urea Plant 


Now on stream at Henderson, partial recycle urea 


plant claims cost savings via simplified recycle setup 


and effective corrosion control. 


Montecatini’s urea process, 
well-established in plants 
throughout the world,* has re- 
ceived another vote of confi- 
dence. Spencer Chemical Co., 
which has been operating a 30- 
ton/day Montecatini  once- 
through plant at Vicksburg, 
Miss., recently brought on 
stream a 100-ton/day facility at 


Henderson, Ky., built around 
Montecatini’s partial recycle 
process. 


Spencer’s Engineering Dept. 
designed the new $3.5-million 
plant under license from Monte- 
catini of Milan, Italy, and con- 
struction was handled by 
the Spencer-subsidiary, Quaker 
Valley Construction Co. (Pitts- 
burg, Kan.). Shell Chemical has 
the other Montecatini plant in 
the U. S.—a 36,000-ton/yr. unit 
at Ventura, Calif. 

On January 2, 1959, SunOlin 
and Montecatini announced com- 


* There are 28 plants in operation, 
including the three U. S. installations. 
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pletion of a license agreement 
for construction of a new urea 
plant at North Claymont, Del. 
Plant will make 73,000 tons/yr. 
of prills and crystals. 

>No Absorption—One process 
feature that attracted Spencer’s 
notice was the patented (U. S. 
2,777,877) liquid recycle step— 
either partial or total—de- 
signed to return unreacted NH, 
and CO, to synthesis reactor, 
garnering as close to 100% con- 
version as desired. Simplified 
recycle step is claimed to cut 
cost of extra equipment needed 
to gain the advantages of a re- 
cycle system. 

Instead of using selective ab- 
sorption to separate out unused 
NH, and CO, (see flowsheet pp. 
78-81), Montecatini employs a 
combination flash evaporation- 
condensation step. Here’s how it 
works: 

Liquid reaction mass—com- 
posed of urea, ammonium carba- 
mate, water, NH, and CO,—at 


1959 


2,600 psig. is let down to about 
400 psig. With the addition of 
heat, most of the unreacted NH, 
and CO, vaporizes, leaving a 
liquid phase composed mostly of 
urea and water. Gas phase of 
NH, and CO, is drawn off and 
condensed, forming an aqueous 
solution of ammonium carba- 
mate. This liquid stream is re- 
cycled to the reactor. 
> Total Recycle Option—By a 
second expansion step, this time 
to atmospheric pressure, re- 
mainder of unreacted NH, and 
CO, in the urea solution is 
vaporized. 
In total recycle version, this 
gas phase of NH,-CO, is also 
condensed to ammonium carba- 
mate and recycled to synthesis 
reactor, giving roughly 100% 
conversion of feed material to 
product. When partial recycle 
is used, as in Spencer’s plant, 
the NH,-CO, gas from the low- 
pressure separator is piped to 
other operations in the plant. 
Spencer also has rights to 
total recycle flowsheet although 
it is only using partial recycle 
at the present time. Explains 
Spencer’s Assistant Chief Engi- 
neer R. W. Hogeboom: “Though 
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it’s a real asset to get total con- 
version, that advantage must be 
balanced against the cost of 
achieving it.” Extra cost for 
total recycle comes from instal- 
lation of a second relatively 
complex carbamate condenser. 
>» Added Attractions—In addi- 
tion to simplified recycle step, 
Spencer points to some other 
dollar-saving features of the 
partial recycle route. 

Corrosion, the infamous bug- 
aboo of urea synthesis, is vir- 
tually eliminated by a combina- 
tion of three factors: Close 
control over reaction tempera- 
ture, carefully regulated re- 
cycle-stream composition, and 
the use of stainless-steel-lined 
equipment. Cutting corrosion 
means long equipment life, 
lower maintenance costs and a 
pure product (less than 5 ppm. 
Fe). 

Too, Spencer points to pro- 
cess’ low initial costs. And 
operating labor expense is 
slashed to a minimum: Only one 
operator per shift is needed in 
the urea synthesis section. (See 
table on p. 50 for raw material 
and utility requirements. ) 
> Reaction Details—Here is 
how Montecatini’s partial re- 
cycle process was engineered to 
the Spencer plant. 

An excess of commercial- 
grade liquid ammonia is fed to 
process by a 75-hp. reciproca- 
ting pump; CO, enters via a 4- 
stage, 800-hp. reciprocating 
compressor. Both streams, at 
2,600 psig., feed into bottom of 


reactor along with ammonium 
carbamate recycle stream. 

Urea synthesis reactor stands 
55 ft. tall by 3 ft. dia., is a 
carbon-steel cylinder lined 
with stainless steel and is fitted 
with water cooling jacket. Cool- 
ing system holds temperature 
in reactor down to 360 F. 

Liquid reactor  effluent— 
urea, ammonium carbamate, 
water, NH; and CO.—is let 
down to 400 psig., passes 
through a shell-and-tube heater, 
and enters carbamate  con- 
denser. 
> Unique Condenser—Carba- 
mate condenser is a 36-ft.-high, 
45-in.-dia., two-compartment 
pressure vessel lined with stain- 
less steel. Upper part of vessel 
is a gas-liquid separator and 
lower section is the condenser 
equipped with a stainless-steel 
water-cooled coil. 

Unreacted gaseous NH, and 
CO, in the separator pass 
through a downcomer pipe and 
as a result of water cooling, 
condense and react to form a 
water solution of ammonium 
carbamate. This liquid stream 
exits from bottom of condenser 
and is pumped back to reactor. 

In total recycle process, a 
second carbamate condenser 
operating at atmospheric pres- 
sure recovers remainder of un- 
reacted NH, and CO, and re- 
cycles it to the reactor. 
> Urea Stream Splits—At Spenc- 
er’s partial recycle plant, the 
urea-containing liquid phase 
from top of carbamate con- 


Refiners Revamp Routes, 
Make Propylene Alkylate 


As an effective step toward 
boosting pool octane numbers, 
two refiners recently made some 
significant changes in their al- 
kylation routes and turned in 
successful efforts with propylene 
alkylation. 

Phillips Petroleum Co., at 
Sweeny, Tex., has added to its 
existing HF alkylation setup 
with increased C, concentrator 
capacity (adding reheat and re- 
boil capacity, new trays) one 
new acid contactor, and gas-fired 


reboilers parallel-operating 
deisobutanizers. 

In a test run, Phillips charged 
about 5,000 bbl./day of fresh 
feed (about 23%, by volume, of 
propylene, 30% normal butane, 
35% isobutane) for yields of 
light and heavy alkylate of about 
1,800 bbl./day and 240 bbl./day, 
respectively. Gas-fired reboilers 
boosted temperature in deisobu- 
tanizers, helped defluorination 
and lowered consumption of acid. 

Unleaded octane number of the 
alkylate is 92.3, versus 93.5 for 
alkylation with propylene and 
butylene feed. 

Magnolia Petroleum Co., at 


denser is expanded to atmos- 
pheric pressure and _ flows 
through a heater to a stainless- 
steel separator. 

Remaining NH, and CO, pass 
overhead and processed 
elsewhere in the Henderson 
facility. Liquid remaining in the 
separator is an 80% aqueous 
urea solution. It goes to a surge 
drum where the stream splits, 
50% going directly into nitro- 
gen solutions and 50% going 
into prilled product. 
> Beware of Biuret—To make 
prills, the 80% urea solution is 
first concentrated to about 99% 
in a flash evaporator operating 
at high vacuum. This is a tricky 
operation since temperature of 
urea solution is barely above 
its crystallization point (about 
265 F.) and there is danger of 
biuret forming through decom- 
position of the urea. 

To minimize biuret forma- 
tion, holdup time for the con- 
centrated urea solution is a 
matter of just a few seconds— 
insuring a final product of less 
than 0.8% biuret. 
> Final Prilling—After concen- 
tration, urea is pumped to the 
top of a 160-ft. all-aluminum 
prilling tower and sprays down 
through a natural countercur- 
rent air draft. Prills are dried 
to 0.2% moisture, cooled and 
screened, optionally dusted with 
kaolin clay, and sent to market. 

If desired, drying step can be 
eliminated, giving prills with 
under 0.7% moisture (Chem. 
Eng., Apr. 7, 1958, p. 53). 


Urea processes continued on p. 48. 


Beaumont, Tex., is installing an 
8,000-bbl./day propylene alkyla- 
tion unit using effluent alkylation 
with five Model 50 Stratco con- 
tactors. 

A new olefin feed-preparation 
system recovers 99.9% of the 
butylenes and 90% of the propyl- 
ene from 24 Mmscfd. refinery 
production gas and 14,500 bbl./ 
day of refinery absorption gas- 
oline. This recovery system oper- 
ates with a 400-psig. fractiona- 
tion-absorption setup (two tow- 
ers) and product fractionation to 
supply a 7,000-bbl./day propyl- 
ene-rich stream and a 7,000-bbl./ 
day butylene-rich stream. 
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Is 
YOUR FILE 
UP TO DATE? 


If you use any of these chemicals, 
you'll want Allied’s latest technical, 
price and delivery information on 
them. To get it, just call or write your 
nearest Nitrogen Division branch 
office. Or simply check right on this 
ad the materials of interest to you, 
clip it to your letterhead and mail to 
Nitrogen Division’s New York head- 
quarters. 


ANHYDROUS AMMONIA — This basic 
industrial chemical is available in 
commercial and refrigeration grades 
from three strategically located plants. 
AQUA AMMONIA (NH,OH) — An econom- 
ical source of nitrogen and an easily 
handled alkali. 


AMMONIUM NITRATE — In pelleted form. 


Typical analysis: Ammonium Nitrate 
content — 96% or more. 


AMMONIUM SULFATE — Diverse uses 
include fireproofing, fertilizers, leather 
tanning. 


NFS-83 and NFS-50O— Ammonium nitrate- 
water solutions containing respec- 
tively 83% and 50% NH,NO;3. For 
explosives, fluid catalysts, pharma- 
ceutical applications. 

ETHYLENE OXIDE — Rocket propellant, 
fumigant, fungicide, chemical inter- 
mediate. 

ETHYLENE GLYCOL — Also DI- and TRI-. 
Humectants, plasticizers, scrubbing 
solutions for gas dehydration, scores 
of other industrial uses. 
ETHANOLAMINES—MEA, DEA and TEA. 
Versatile, reactive, easy to handle. 
TEA available in 98% and commercial 
grades. 

FORMALDEHYDE — Available as 37% 
Inhibited, 37% Low-Methanol, 45% 
Low-Methanol, 50% Low-Methanol. 


NITROGEN DIVISION 
Dept. AP 8-5-1, 40 Rector Street, New York 6, N. Y. 
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METHANOL — In barge, tank car and 
tank truck quantities, all 99.85% pure. 


NITROGEN TETROXIDE—High energy oxi- 
dant for liquid rocket propellants. 
Easy to handle and store. 


SODIUM NITRATE — Three grades — 
coarse, medium, fine — to meet exact- 
ing process requirements. 99.5% pure. 


UREA — Multiplant production assures 
unfailing supply of this basic chemical 
in crystal and pelleted form. 


U-F CONCENTRATE-85 — Highly concen- 
trated solution of urea (25%) and 
formaldehyde (60%). Easy to handle, 
economical source of these materials 
for resins and adhesives. 


Branch Offices: Atlanta 3, Ga. * Chicago, 
lll. © Cleveland 15, Ohio © Columbia, Mo. * 
Columbia 1, S. C. * Hopewell, Va. * Indian- 
apolis 20, Ind. *Ilronton, Ohio * Kalamazoo, 
Mich. * los Angeles 5, Cal. * New York 6, 
N. Y¥. © Omaha 7, Nebr. * Orange, Texas * 
San Francisco 4, Cal. * St. Paul 4, Minn. 
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Chemico Adds New Twist to 6:1 


A new way to reduce formation of undesirable 


biuret gets its first trial in American Cyanamid’s new 


plant at Hamilton, Ont. 


Chemical Construction Corp., 
which claims the only Ameri- 
can-developed urea process, re- 
veals that it has developed a 
low-biuret urea crystal process 
that can be added to its estab- 
lished 6:1 (200% excess NH,) 
flowsheet shown above or to its 


two brand new urea flowsheets 
—see box below. 

Biuret content of crystals 
made by the new process is 
guaranteed no more than 0.05%. 
Called “foliar-grade,” these low- 
biuret crystals meet exacting 
leaf-spray specifications. 


Low-Ratio Processes for Small and Medium Plants 


HEMICO’s two new urea flowsheets are based on 2.5:1 mol ratio of 
NH; to CO. in reactor feed. Two versions are offered: With and 
without recycle. 

Originally designed for small-tonnage urea plants where the 6:1 process 
isn’t as economical, the process now appears practical for plants of 
100 tons/day and more. First installation of the new process will be 
at the 30-ton/day plant at Lawrence, Kan., for Cooperative Farm Chemicals. 
Due on stream next summer, plant uses no recycle, utilizing off-gas to 
make ammonium nitrate. 

Selling Points—One advantage of the low-ratio urea process (without 
recycle) is the relatively small amounts of NH;-CO, off-gas passed to the 
neutralizer in the nitrate salt plant. Process generates only 0.26 tons 
NH; and 0.13 tons CO, per ton of urea, says Chemico. 

Patents are pending on the processes so flowsheets and engineering 
details are unavailable. But process is known to feature “an improved 
technique for carbamate solution recycle.” And process also employs a 
new synthesis reactor that is more economical than conventional auto- 
claves for small and medium tonnages. Capital cost ($18.000-20,000/ton of 
capacity) is less than cost of the 6:1 process. 


Heat 
exchanger 


Urea solution 


Urea Process 


American Cyanamid’s new 
200-ton/day urea plant at 
Hamilton, Ont., first to use the 
new process, is equipped to 
make 75 tons/day foliar-grade 
crystals. And Chemico engi- 
neers are predicting that actual 
biuret content will be no higher 
than 0.03%. Because of pending 
patents, Chemico isn’t saying 
how it gets this low biuret con- 
tent other than to point out that 
it is done by slashing the time 
that urea solution is in process. 
> Bread and Butter—Chemico’s 
process mainstay has been its 
original 6:1 process. American 
Cyanamid’s Hamilton plant uses 
6:1 with total recycle. Mon- 
santo’s 100-ton/day plant at El 
Dorado, Ark., that came on 
stream in late ’58 uses process 
with no recycle, making am- 
monium nitrate with the off- 
gas.* 

Novel feature of Chemico’s 
6:1 process is the excess am- 
monia and high autoclave pres- 
sure (4,100 psig.) that gets 78% 
conversion of CO, to urea. Most 
processes get around 50% con- 
version. This high conversion 
means there is less off-gas from 
the carbamate decomposer. 
~* Other plants: Sumitomo Chemical, 
Japan, 200 tons/day; Japan Gas 


Chemical, 190 tons/day; East Pakis- 
tan, 367 tons/day. 
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air-gravity conveyor 


provides the answers to 


“Dry Solids Conveying 


How does AIR-FLOAT work? 
The dry material to be conveyed is fed on to a smooth, 
rigid, porous plate through which low pressure air 
continuously diffuses. Because the conveyor is in- 
clined about 6 to 8°, the aerated material flows 
by gravity. 

What distinguishes the KENNEDY AIR-FLOAT 
from other air-gravity conveyors? 

Primarily, the special porous plate. Also the casing 
is of heavier construction, flanged and channeled for 
greater rigidity. 


How is this special plate better than other porous 
media? 

The AIR-FLOAT porous plate has literally millions 
of tiny pores through which the air diffuses uni- 
formly for thorough aeration of the conveyed material. 
The plate is thicker, stronger, temperature- and 
wear-resistant, and has a very smooth surface 
texture. 


How does this improve conveying? 


AIR-FLOAT has a much higher capacity than 
competitive air-gravity conveyors. Blind spots are 
eliminated and the angle of inclination is less critical. 
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KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22.N.Y. * FACTORY: DANVILLE, PA. 


The special porous plate 
is exclusive with 
KENNEDY AIR-FLOAT 
It is stréng, resistant to 
abrasion and temperature 
and has a smooth surface 
texture 


Sections are ruggedly 
designed, formed on 
modern production 
equipment and com 
pletely assembled before 
shipment 


What about maintenance ? 
The KENNEDY AIR-FLOAT is the nearest thing 
to a completely maintenance-free conveyor that has 
ever been devised. 


Can turns be made? 


Direction changes up to 45° are made with standard 
pieces. These can be combined for greater angles. 


Are accessories available ? 

Yes. End and side discharge boxes, splitters, control 
gates, transitions, bin extractors and required blowers 
can be provided. 


Have KENNEDY AIR-FLOAT Conveyors been 
fully tested and proven? 

Yes. For more than 12 years AIR-FLOAT Conveyors 
have been successfully used in KENNEDY-designed 
cement and lime plants. With this background of 
experience, KENNEDY is now making AIR-FLOAT 
available to industry, mass producing it to sell at 
competitive prices. 

For more information on AIR-FLOAT, ask for Bulletin 58-K. 


See pages 419-423 in your Chemical Engi ing Catalog for a full 
listing of Kennedy Products for the Chemical & Process Industries. 
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>» Extra Ammonia—Excess NH, 
also means that Chemico needs 
a piece of equipment not found 
in other processes: The NH, 
separator. This column, oper- 
ating at about 250 psig. distills 
excess NH, from _ autoclave 
effluent. An ammonia-water re- 
flux keeps the overhead free of 
CO, so there is no problem of 
carbamate formation in am- 
monia recycle equipment. 

Excess NH, also soaks up the 
heat of reaction in the synthesis 
autoclave. There is no need for 
external cooling. 

This internal recycle of NH, 
has led to the misnomer “partial 
recycle” for the Chemico pro- 
cess. Technically, the term “re- 
cycle” in any urea process ap- 
plies only to what is done with 
the off-gas from the carbamate 
decomposer. 
> Total Recycle—To make the 
Chemico flowsheet total recycle, 
an NH,-CO, separation system 
is added after the decomposer. 
Recycle system minimizes 
trouble, says Chemico, because 
only pure NH, is handled. 

To separate NH, from CO., 


Chemico takes the opposite ap- 
proach from the Inventa pro- 
cess. Chemico absorbs CO, in 
monoethanolamine (MEA) and 
gets a pure NH, overhead from 
absorber. (See Inventa’s total 
recycle system pp. 78-81) Ab- 
sorbing CO, requires smaller 
absorption system because NH,: 
CO, ratio in off-gas is roughly 
2:1. And Chemico has less off- 
gas per pound of urea because 
conversion is high. 

On the debit side, initial cost 
of MEA is fairly high. 
> Construction Materials— 
Chemico installs two types of 
autoclaves in its 6:1 plants: 
Silver or alloy-steel lined. 
Silver, although more expensive 
than alloys, lasts indefinitely 
and gives maximum product 
purity. Cyanamid’s new plant, 
for example, uses a carbon steel 
autoclave shell with a silver- 
coated Monel lining. 

Ammonia separator and car- 
bamate decomposer are carbon 
steel vessels with lead linings. 
Aluminum finds use in the de- 
composer separator and in all 
low pressure lines. 


> Prilling—Chemico now makes 
prills with less than 1% biuret 
and 0.5% moisture’ without 
extra drying step. Prills do not 
have to be coated for bulk stor- 
age. Secret of the low moisture, 
low biuret content is to evapo- 
rate to 99.6% solids with 
minimum holdup time. 

Chemico’s two latest urea 
plants vary on the placing of 
the prilling evaporator. At Mon- 
santo’s plant it is at the top of 
the prilling tower while Cyan- 
amid’s is at ground level. There 
are pros and cons for both ar- 
rangements: Main reason for 
putting evaporator at top of 
prill tower is that concentrated 
urea does not have far to travel 
before entering prilling head. 
This keeps biuret formation to 
a minimum. 

Ground-level evaporator, on 
the other hand, is less costly to 
maintain. With evaporator at 
top of the tower, there must al- 
ways be an operator on hand— 
along with the added expense of 


-an elevator for getting him up 


and down. Individual plant con- 
ditions dictate final choice. 


Urea processes continued on p. 52. 


What Plants Need to Make 1 Ton of Prilled Urea 


(Requirements vary with local conditions) 


45-lb. 
Steam, 


Approx. Cost 
100 ton day 
plant, MM$ 


150-Ib. 


Steam, 


H.O 
Power, at 85 F., 
kwh. gal. 


co., 


Process tons 


Montecatini 
Partial recycle 


18,200 


27 , 200 


Dutch State Mines 
Once-through 
Partial recycle 


Pechiney 
Total recycle 


Chemico 
6:1 without recycle. . .}. 
6:1 with recycle 
2.5:1 without recycle 


Inventa 
Once-through 
Total recycle 


‘ Based on Italian plants, does not include engineering costs. * Also needs 1,600 scf. natural gas. 
* Utility figures are not available. “Includes refrigeration. 


January 26, 1959—CuemicaL ENGINEERING 


Ib. Ib. 

50 


YoU, TOO, 
doing it the 
hard way? 


No good fiddler would play like this. And certainly no capable 
engineer wants to solve his cooling problem the hard way. Our 
latest development, the Aquamizer® (we have been perfecting it for 
over two years) offers you an easy solution. 

Your next question—what is an Aquamizer? 


Here it is—the most modern concept of an evaporative vacuum 
condenser. If you have a cooling water problem and require 

a surface condenser on any vacuum system, it’s an item you can’t 
overlook, since it uses no external source of water. 


GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
415 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
Offices in principal cities and Canada 
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AND... 


. if you want really cold water we 
offer you a Steam Vacuum Refrigeration 
System equipped with an Aquamizer. 
Here is a means of providing large 
quantities of cold water down to 35°F 
and, as stated above, requires no 
external source of cooling water. 


For complete information on either of 
these items consult our nearest office. 


The combination you cannot beot— 
@ Steam Vacuum Refrigeration System 


» 
Are LP 

Z 

_ 
Aquamizer. 
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Pechiney Urea Scheme Now Recovers Ammonia 


With its novel Pechiney recycle of ammonium 


carbamate in oil, Foster Wheeler now uses a new recovery 


system to eliminate ammonia loss. 


Two plants in the U. S. make 
urea via the Pechiney total re- 
cycle process, both on stream 
for about two years (Chem. Eng., 
Apr. 1955, pp. 320-323). Grace 
Chemical’s plant at Memphis, 
Tenn., is designed for 150 tons/ 
day and is currently being 
doubled. Deere & Co.’s plant at 
Pryor, Okla., is rated at 260 
tons/day. 

Both of these plants were 
scaled up from Pechiney’s 
original 3-ton/day pilot plant by 
Foster Wheeler Corp., New 
York, N. Y. These first two com- 
mercial units had their share of 
start-up troubles but are now 
operating at, or above, design 
capacity. 
>» Highlights—Pechiney process 
was designed specifically for 
total recycle although a partial 
recycle flowsheet is available. 
Novel part of Pechiney process 
is the recycle system: Uncon- 
verted NH, and CO, are reacted 
to form a slurry of ammonium 
carbamate in a light paraffin oil. 


This salt-oil slurry is recycled 
to the urea synthesis reactcr. 

Recycle oil also serves two 
other purposes: Oil phase acts 
as a heat sink for the highly 
exothermic synthesis reaction 
so that no external cooling is 
needed. Too, oil in the reactor 
lessens corrosion; where other 
processes need stainless steel, 
lead linings in Pechiney auto- 
claves have shown no corrosion 
since startup. Product is lead- 
free and is sold for all uses in- 
cluding cattle feed. 
> Alterations—Main change in 
the original Pechiney flowsheet 
has been the addition of an am- 
monia recovery system. Grace’s 
plant was losing 10 tons/day 
NH,, mainly from NH, dissolved 
in the urea solution from the 
bottom of the carbamate decom- 
poser. 

No provision was made for 
recovering NH, in the original 
plant because no one was sure 
it would be needed: Complex 
equilibrium at the base of the 


decomposer made it uncertain 
how much dissolved NH, there 
would be in the urea-oil mixture 
at that point. 

Recovery system solvent is a 
stream of ammonium carbonate 
from the flash-tank condenser 
and from urea evaporation step. 
In the packed absorption tower, 
the ammonium carbonate ab- 
sorbs all NH, and CO, gas from 
salt-oil reactor and low-pres- 
sure flash tank. A_ second 
column steam-strips all the NH, 
and CO., sending water to the 
sewer. 

This system reduces NH, 
losses to those that can be 
chalked up to pump leakage and 
solids handling. 
> React and Strip—Pechiney’s 
autoclave operates at 360 F. and 
3,000 psig. 

Effluent from synthesis re- 
actor depressures through let- 
down valve to 60 psig. and 
heat decomposes’ carbamate. 
Stripped NH, and CO, flows to 
the salt-oil reactor. 

Oil-urea phase from carba- 
mate decomposer flashes under 
vacuum to cool it for decanta- 
tion. In decanter, urea separates 
from recycle oil; underflow is 
an aqueous urea solution that 
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Switch Costly Mixing Operations 
to a Paying Basis with 


CONTROLLED DISPERSION 


There’s nothing new about 
controlled dispersion . . . except 
the growing need for it. 

A Familiar Mixing Dilemma 

If you mix dry solids or semi- 
solids, chances are you have felt 
this need first hand—in the 
squeeze between rising material 
costs and increased “front office”’ 
demands for better, more uni- 
form blends— faster and with less 
material waste. 

That’s a big order and more 
and more processors have found 
that it’s too big to be met with 
obsolete mixing equipment. It 
takes more than a simple stirring, 
tumbling an agitator action can 
give—to produce a blend of ma- 
terials that is capable of convert- 
ing a red figure mixing operation 
into a new source for profit control. 
The Mulling Principle 
The Simpson Mix-Muller is spe- 
cifically designed to put you in 
control of mixed properties. You 
get a unique, three-way knead- 
ing, smearing, spatulate action 
which actually coats one mate- 


PSON M/X-MULLER vivision 


rial with the other, rather than 
placing components next to each 
other. An intensive, but con- 
trolled, mulling action eliminates 
balling, breaks up agglomerates 
and provides unparalleled control 
over the dispersion of moisture, 
binders, carriers, etc. You get an 
intensive, homogenous mix that 
stays mixed in storage or transit. 
How Mulling Pays Its Way 

Most important ... you get a 
mixer that can quickly pay for 
itself by eliminating reprocessing 
and remixing, slashing waste and 
rejects. With a Mix-Muller in 
the key spot, you can join the 
hundreds of enlightened proces- 
sors who have turned problem 
mixing operations into new profit 
opportunities. 


Want Proof? 
A list of Mix-Muller users will be 
sent upon request —together with 
the Handbook on Mulling or, 
write for details on a confidential 
mulling survey of your product 
. conducted under strictest 
laboratory conditions. 


National Engineering Company 
636 Machinery Hall Building * Chicago, Illinois 
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This even 
texture, 

thorough 
Mix These moisture 
Two Materials dispersion 
in these 
amounts Not This 
**Hot spots’’ 
balling, 
uneven and 
wasteful 
dispersion. 


Here’s how controlled mulling works: 

Diagram shows comparative results of 
blending a minute amount of one material 
with large amount of another material in 
(A) MIX-MULLER and (B) conventional mixer. 
Savings in raw material, reprocessing time 
and quality of finished product are the out- 
standing rewards of mulling your product. 


Simpson Mix-Mullers are available 
in batch capacities of from 2 to 60 
cubic ft. They can be equipped for 
heating, cooling or chemical interac- 
tion during mixing and can be fur- 
nished in stainless, alloys or other 
special materials or linings. 


MODEL 3F 
MIX-MULLER 
60 cu. ft. 
capacity 


LABORATORY 
MODEL 

Ya - % cu. ft. 
capacity 


Smearing, spatulate action Agglomerates almost gone as 
breaks up lumps as mulling ac- SCONE: blending nears completion. Mix 
® tion disperses moisture. © is homogeneous, thorough. 


e Mix is wetted, dispersion of coat- 
e ® ing media begins as lumps form. 
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NH 


a PECHINEY & DUTCH STATE 
H, 


is processed into prills or 
crystals. 

> Recycle—The salt-oil reactors, 
heart of the recycle system, are 
horizontal vessels, partially 
filled with oil at 150-200 F. A 
series of impeller disks coats 
interior with oil. 

Ammonia and CO, react exo- 
thermically in the oil to form 
small particles of ammonium 
carbamate. Heat of reaction is 
removed by circulating slurry 
through cooler and back into 
reactor. Particle size—a func- 
tion of design—is critical: If 
there are any surfaces not 
coated with oil, large lumps of 
carbamate will form. Particles 
must be small to remain slurried 
during pumping. And large 


lumps cause excessive valve 
erosion. 

>» New Design—Original salt-oil 
reactors were scaled up from 
Pechiney’s 3-ton/day pilot 
plant. But commercial units 
proved complex and_ trouble- 
some mechanically; mechanical 
seals and oil level control were 
particular trouble-spots for the 
operators. 

Improved salt-oil reactor was 
finally worked out’ through 
piloting at Pechiney’s plant and 
tests at the Deere and Grace 
plants. Foster Wheeler will not 
go into the details of the new 
reactor except to say that it em- 
ploys standard American equip- 
ment without special mechan- 
ical design. 


> Killing the Bugs—Most of the 
start-up difficulties stemmed 
from erosion and corrosion. Ex- 
ample: Let-down valve from 
autoclave eroded rapidly and 
would not close tightly. This 
was solved by putting in two 
valves—one for flow control and 
one for shut-off. 

Valves on the salt-oil pumps 
that boost recycle stream to 
3,000 psig. were giving out ina 
matter of hours. Main difficulty 
was in the carbamate-oil slurry: 
Entrained gases were causing 
valve slamming and large par- 
ticles were eroding valve seats. 
This was licked by improved 
salt-oil reactors that give uni- 
form slurry; valve life has been 
extended to one month or more. 


Dutch Urea Process Stresses Prill Quality 


New Trinidad plant will use Dutch State Mines 


process to produce, without drying, strong prills that 


contain only 0.3°° moisture. 


Newcomer on the Western 
Hemisphere urea scene is the 
Dutch State Mines (Staats- 
mijnen) process—a once-through 
process with a partial recycle 
variation. Process will be used 
in a 70-ton/day unit being built 
on the island of Trinidad for 
Federation Chemicals, Ltd., in 
which W. R. Grace has a finan- 
cial interest. C. F. Braun, Al- 
hambra, Calif., handled the 
engineering. 

The DSM process is already 
being used in a 150-ton/day 
Staatsmijnen plant in Holland. 
And a big 300-ton/day partial 
recycle plant for African Ex- 
plosives & Chemical Industries 
has just come on stream in 
South Africa. Another 140-ton/ 
day unit is being built for 
Societe Carbochemique in Bel- 
gium. 

Grace, a user of the Pechiney 
total recycle process in_ its 
Memphis, Tenn., plant, picked 
the DSM once-through flow- 
sheet for marketing reasons. On 
Trinidad there is a market for 
ammonium sulfate as well as 
urea; process makes ammonium 


sulfate by neutralizing sulfuric 
acid with the NH, off-gas. 

Makes Strong  Prills—Not 
many engineering details are 
available on the DSM process. 
One of its main selling points, 
though, is the quality of the 
prills. 

A “new prilling technique” in 
use since 1955 gives a mechan- 
ically strong prill with only 1% 
biuret and 0.3% moisture with- 
out extra drying steps. Drying, 
says DSM, weakens the prill. 
Prills can also be stored in bulk 
without coating; many process- 
ors coat prills to prevent caking 
during storage. 

Only thing known about the 
new prilling technique is that 
it uses a special evaporator 
mounted on top of the prill 
tower. 

Quality of the DSM prills has 
even won grudging compliments 
from competitors in the indus- 
try. They say that DSM was 
among the first to make a satis- 
factory prill with less than 1% 
biuret. 
Checks Corrosion—Another 
DSM process feature is its pat- 
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ented method for checking cor- 
rosion in the synthesis reactor 
(Chem. Eng., Aug. 11, 1958, p. 
73). Staatsmijnen uses ordinary 
stainless-steel reactor linings— 
such as type 18-8—and injects 
“small amounts” of oxygen into 
the reactor to inactivate the 
stainless and “completely elim- 
inate” corrosion. Other process- 
ors using stainless-lined reac- 
tors are believed to use an air- 
injection system to thwart cor- 
rosion. 

DSM also says that its stain- 
less let-down valves last four 
years—a creditable service life. 
Stainless is used throughout the 
low-pressure’ section which 
“prevents any corrosion.” 

For’ small-tonnage plants, 
DSM uses a pipe-type synthesis 
reactor; the circulating cooling 
water which controls reaction 
temperature generates 
steam that can be utilized later 
in decomposing carbamate. For 
large plants, however, DSM re- 
verts to the more conventional 
autoclave design used in most 
U. S. urea plants. 
Feed Variables—Molar feed 
ratio of NH, and CO. can be 
varied from 2:1  (stoichio- 
metric) to 5:1 to get most econ- 
omical operation at varying 
plant conditions. Partial recycle 
system is added if it is desired 
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Your PITT CHEM’ 
industrial Distributor 
provides you with 


INDUSTRYS MOST 


COMPREHENSIVE FAMILY 
OF PROTECTIVE COATINGS 


TARSET' 


The exclusive and patented coal tar-epoxy 
resin coating that has revolutionized the con- 
trol of severe corrosion. Tarset provides ex- 
cellent protection against petroleum crudes, 
hydrogen sulfide, brines, gasoline and many 
other corrosive agents. 


jee a real advantage, in economy and con- 
venience, when you buy ail of your heavy duty 
cold applied protective coatings from one source 
—your Pitt Chem Industrial Distributor. Another 
important Pitt Chem plus is the ready avail- 
ability of experienced technical help, wherever 
and whenever you need it. For more information 


TARMASTIC'* 


A broad line of time-tested coal tar coatings 
(formerly ‘‘100 Series’? Coatings) which pro- 
vide excellent corrosion protection on metal, 
masonry, and concrete surfaces—above and 
below ground. There’s a Tarmastic formula- 
tion to control virtually any corrosion con- 
dition in your plant. 


Lhsul-Mastic 


A series of vaporseal, condensation control 
and insulation coatings. Special Gilsonite 
asphalt formulation makes Insul-Mastic coat- 
ings highly resistant to acids and alkalis, as 
well as to moisture penetration. 


about your coating problems, contact your Pitt 


Chem Coatings Distributor today! 
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PROCESSES & TECHNOLOGY... 


to NH, and CO,. Purified urea NEWS BRIEFS 
melt from bottom of low-pres- 
Purity of CO, in the feed sure decomposer is pumped to 
stream is not critical; process the evaporation and _ prilling 
will tolerate up to 3% inerts. steps. 
(Sulfur must be reduced to a Medium-pressure (300 psig.) 
few parts per million, however.) off-gas combines with the low- 
Other processes require up to pressure off-gas and passes to 
99% CO, purity. the neutralizer in the byproduct 
> Flowsheet—Reaction condi- salt plant. 
tions in the DSM process are Partial recycle variation in- 
fairly standard: About 350 F. volves tapping a portion of the 
and 3,000 psig. high-pressure (3,000 psig.) re- 
Reaction mass from the syn- actor effluent and passing to re- 
thesis reactor depressures to cycle system which returns un- 
about 300 psig. in the first reacted carbamate to reactors. 
carbamate decomposer. Bottoms Urea taken out with the recycle 
of urea, water and some carba- side-stream is put back in the 
mate expand to 1 atm. and re- 300-psig. section of the syn- 
maining carbamate decomposes thesis system. 


to cut down the amount of off- 

gas per ton of urea. 

Temporary bulk storage: South- 
west Research Institute has 
completed a year of design 
studies for construction of 
temporary, large-scale bulk 
storage of petroleum fuel in 
tanks of 1,000, 10,000 and 
50,000-bbl. capacities. De- 
signs involve use of large, 
synthetic-rubber-coated fab- 
ric sheets as impervious lin- 
ers spread over earthen walls. 
A flexible cover of the ma- 
terial floats on the surface to 
reduce evaporation and pre-~ 
vent contamination. SRI esti- 
mates that field construction 
time for a 50,000-bbl. tank 
would be about 500 man- 
hours—about one-tenth that 
for erection of a conventional 
steel tank. 


Formaldehyde: Institute of 
Chemical Physics of the 
USSR Academy of Sciences 
reports that it has made 
formaldehyde by direct air- 
oxidation of natural gas. Pro- 
cess is said to halve costs, and 
will be used in a plant now 
under construction at Tataria. 


Uranium: Fremont Minerals, 

Inc., has started processing 
uranium ore at its 500-ton 
day Riverton, Wyo., mill. It’s 
the first uranium mill to com- 
bine acid and alkaline routes 
(Chem. Eng., Feb. 24, 1958, p. 
60). 
Atomic Energy Commission 
expects to close its 600-ton/ 
day uranium-recovery mill at 
Monticello, Utah. Mill, oper- 
ated by National Lead Co., will 
close about mid-1959 and will 
probably be placed on stand-by 
basis as a national defense 
facility. 


Oil and gas: Russia is pro- 
jecting capital investment in 
the oil and gas industry, from 
1959 to 1965, at the equivalent 
of $42.5 to $43.25 billion. 


Plant Makes Like a Mediterranean Flour Moth 


isolated from diseased larvae of 
the Mediterranean flour moth. 
Miniature fermenters, above, 


Pilot studies at Bioferm Corp. 
have resulted in the first com- 
mercial plant, at Wasco, Calif., 


Nose cone: Coors Porcelain Co., 
Golden, Colo., has started de- 


to produce a biological pest-con- 
trol agent, Thuricide. The active 
agents are live spores of Bacillus 
thuringiensis, a bacterium first 


keyed design of successful sub- 
merged culture process § and 
smooth startup of full-scale pro- 
duction. 


velopment of a ceramic nose 
cone for the Bomarce guided 
missile. Previously, Coors de- 
veloped nose-cone models 
from alumina ceramics for 
the Nike Zeus. 
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Lower housekeeping costs? 
Pangborn Dust Control! Here’s why! 


aitd dry collectors means that one of these units can be 
adapted with maximum effectiveness to any problem. 


Yes, this fascinating booklet ¢e//s you why. It tells you 
what Pangborn Dust Collectors have done for many 
different companies in many different fields. How they 
have cut plant housekeeping costs for these firms... . 
lengthened machinery life, improved employee efficiency 
and morale, reclaimed material for salvage. How 
Pangborn can give you these benefits. 


Why Pangborn Dust Control? Because Pangborn 
offers the most efficient methods of dust collection on 
the market. Pangborn has spent 50 years dealing with 
dust problems . . . experience that is incorporated in 
every proposal. And Pangborn’s extensive line of wet 


Send for your copy of ‘Out of the Realm of Dust.’ And 
remember: the Pangborn Engineer in your area will be 
glad to take off his jacket and go to work on your 
dust problem at no obligation. PANGBORN CORP., 
2600 Pangborn Blvd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equipment. 


Pangborn 
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Recession and Recovery for Rubber .. . 
pivoting on same markets: 


A Industrial products 


Rubber 
consumption 
(thousand long tons) 
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2.Original tires 
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1957 
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1958 


Industry, Autos Give Rubber a Fast Bounce 


Weakening demand from industry and auto 
makers tumbled rubber producers into a slump. Pickup 


in the same markets is pulling them up just as fast. 


Karl O. Nygaard, The B. F. Goodrich Co., Akron, O.* 


For the rubber industry, 1958 
was a year of rapid change from 
recession to recovery, a year 
marked by a zig-zag of sharp 
declines in sales and production, 
followed by rapid improvement. 
It was a year with tremendous 
variations in market conditions, 
product line by product line. 


* Mr. Nygaard is director of business 
research for B. F. Goodrich. This story 
is based on a talk he gave at the 
annual meeting of the Rubber Manu- 
facturers Assn. in New York last 
November. 


A relatively sudden weaken- 
ing in two vital rubber markets 
—industrial products and new- 
car tires—plummeted the indus- 
try into the recession. An equally 
auick turnaround of these same 
markets has prodded the rubber 
industry into a solid recovery 
climb. All signs point to a very 
good year in 1959. 

The long-term rubber picture 
features a spirited buildup of 
synthetic rubber capacity in the 
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other free nations of the world. 
By 1962 these nations—with a 
total synthetic capacity of more 
than 600,000 long tons/yr.—will 
be well equipped to compete for 
world rubber markets. 
>» Down and Up—Recession for 
the rubber industry began in 
August 1957. In the next eight 
months, monthly rubber produc- 
tion rates (Federal Reserve 
Board Index) were slashed 21%. 
Of all other major manufactur- 
ing industries, only three—auto- 
motive, electrical machinery and 
primary metals—fared worse. 
Industry new-rubber consump- 
tion in 1958 ran about 1,330,000 
long tons, 9% below 1957 and 
way under the estimate for 1958. 
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Now you can predict service life because Byers PVC Pipe Engineering brings a factual approach to piping system design 


Extensive 
ACT: testing 


program is basis for 


working pressure 


Laboratory and field experience have 
shown that it is absolutely essential to 
test the extruded pipe to determine its 
physical properties. 

So, Byers PVC Pipe undergoes continu- 
ous testing. Various test methods are used 
to determine effective tensile, and the life- 
time of Byers PVC Pipe under certain 
pressure-temperature conditions. We give 
particular emphasis to long term tests. 
And the test specimens are our own ex- 
truded pipe. 

Our recommended pressures are usually 
about 10% of burst pressure rather than 
the frequently recommended 20%. Safely 
below the creep range, our values are 
dependable. That’s why you should con- 
sider Byers PVC Pipe—Type I or Type 
Ii—for your plant services. Call our field 
service representative for the entire PVC 
story. A. M. Byers Company, Clark 
Building, Pittsburgh 22, Pa, 


recommendations 


BYERS PVC PIPE 


RECOMMENDED WORKING PRESSURE VS TEMPERATURE 


TYPE | PVC - PLAIN END 
| 00 

| 


| 


| 
| | | TYPE 1-SCHEDULE 80 


RECOMMENDED WORKING PRESSURES IN PS! 


| 
| 
| 
| 


OPERATING TEMPERATURE IN DEGREES F. 


To convert our test results into good design practice, you must 
consider static test loads vs. installed dynamic loads—the experi- 
mental variation and the indeterminate loads of actual operation. 


Write our Engineering 
Service Department for 
copy of this new 32- 
page illustrated cata- 
log on Byers PVC Pipe. 
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ECONOMICS ... 


Synthetic Rubber Capacity: 


Overseas buildup will force U.S. slowdown 


Capacity 
(thousand long tons) 
2,500 


2,000 


1959 


Then, in April last year, the 
shift from business contraction 
to business expansion got under- 
way. First, the downslide in new 
orders for major industrial rub- 
ber products was halted, then 
reversed. The second recovery 
point coincides with the begin- 
ning of full scale production of 
1959 automobiles, buses and 
trucks. 

The remarkable fact is that 
recovery in the rubber industry 
since April has been just as rapid 
as was the decline prior to April 
(see chart, p. 58). New rubber 
consumption had reached the bot- 
tom in the second quarter last 
year—only 313,000 long tons— 
the lowest quarter since 1954. 

Now note the increase in con- 
sumption for the third quarter, 
usually the low quarter of the 
year. Consumption in the fourth 
quarter is estimated at 364,000 
long tons, a full 16% better than 
in the second quarter and equal 
to the final three months of 1957. 

All signs indicate that recovery 
in the rubber industry will carry 
over this year. A sizeable gain 
in consumer spending for new 
cars and other durable goods, an 
early upturn in business plant 
and equipment expenditures, and 
some rebuilding of business in- 
ventories depleted during the 
past year will mean a real ex- 
pansion in markets for rubber 
products. 

Industry is expected to con- 
sume about 1,500,000 long tons 
of new rubber in 1959, up 13% 
from last year. 


1960 1961 


>» Not Much Warning—Actually, 
there were no clear signs of 
recession in rubber consumption 
before December 1957. Con- 
sumption was, in fact, running 
ahead of the year before. 

Shipments of replacement 
tires for passenger cars were 
unusually strong through Oc- 
tober 1957. Then in November 
the replacement truck-tire mar- 
ket contracted sharply and pas- 
senger-car-tire replacements 
slipped a little. 

Demand for original-equip- 
ment tires was fairly strong to 
the end of 1957. New-car pro- 
duction was running at an annual 
rate of 6 million units from 
August right through February 
1958—five months after the gen- 
eral business recession was un- 
derway. Truck production held 
up even longer. 

In many ways it was easy to 
misjudge the recession because 
it often refused to behave like 
one.* 

Thus, although automotive- 
industry cutbacks eventually 
hurt the rubber industry griev- 
ously — passenger -car-tire de- 
mand was shaved by 9.5 million 
units in 1958, while bus-truck 
tire shipments fell off 19%—the 
general business recession did 
not get its start in the auto- 
motive industry. 
* Available statistical information on 
rubber industry activity gave little 
warning that a serious recession was 
in the offing. Apparently, production 
in some industry areas went ahead 
almost as if sales expectations were 
not already rolling down hill. The sun 


was shining out the front window, but 
it was raining in the backyard. 


> Guilty Party—tThe real reces- 
sion spark came from a decline 
in business capital outlays and a 
switch from general business in- 
ventory accumulation to substan- 
tial inventory liquidation. 

Plant and equipment expendi- 
tures—breezing along at an an- 
nual rate of almost $38 billion 
in the third quarter of 1957— 
‘were reduced by more than $5 
billion, or 14%, within six 
months. 

And by the first quarter of 
1958, business inventories were 
being liquidated at an annual 
rate of $9.5 billion—compared to 
a $2-billion accumulation rate in 
1957’s third quarter. 
> Rubber Everywhere — Indus- 
trial rubber products were hit 
hard by this spending slowup— 
as they had been in previous 
business downturns. For indus- 
trial rubber products are used 
widely through American indus- 
try. There is hardly a manufac- 
turing establishment that does 
not require some hose, belting, 
or other industrial rubber items 
in its operations. And, of course, 
rubber products are an essential 
component of many manufac- 
tured products. 

Nevertheless, some other ma- 
jor markets did manage to hold 
their own throughout 1958 and 
kept the recession from being 
worse than it was for the rubber 
industry. 
> Replacement Market Strong— 
The replacement -tire market 
showed unusual strength in 1958. 
Industry shipments of replace- 
ment car tires totaled an esti- 
mated 59.5 million units, a 
healthy 5°% gain over 1957. De- 
mand for replacement truck-bus 
tires was quite weak in the first 
half on 1958, but since then has 
shown real improvement, reach- 
ing an estimated level in 1958 of 
8.8 million units, 3.3% better 
than 1957. Replacement farm- 
equipment tires were up 13.8% 
last year. 

These gains were’ almost 
enough to offset completely the 
decline in original-equipment 
business. All pneumatic tires 
were down about 7%. 

Demand for consumer-type 
rubber products held up reason- 
ably well last year. Shipments 
of footwear made by the rubber 
industry showed a small gain 
over 1957. And sales of rubber 
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full SCOPE of 
MOTOR CONTROL from... 


WODERNIZE! 


- ah, j Floor plan shows 10 cabinets in fac- 
} / ing rows, with bay extensions at each 

end and ample working room in the 

five-foot-wide aisle. 


Let it rain, snow or blow... 
New, Shelter-Clad walk-in 


enclosures provide complete protection 
for personnel and motor control 


With the new Allis-Chalmers all-steel, walk-in enclosure, you can 
eliminate expensive, permanent buildings. Your field personnel can 
carry on inspection and maintenance work in complete safety and 
convenience, regardless of the weather. Shelter-Clad units can 
even be arranged to provide space for your field office work. 


Simple, Flexible Packaged Units 
Two facing rows of Allis-Chalmers Type H, 2000 to 5000-volt 
motor controllers are bridged by a sturdy metal roof with the 
backs of the control cabinets forming the outside walls. A five-foot- 
wide aisle, extending the length of the unit, is enclosed with doors 
at each end. A basic unit can consist of any number of facing 
cabinets — and any number of pairs of cabinets can easily be 
added or removed. These units meet NEMA 3 and 4 standards 
for weather resistance. 

For details, contact the A-C office near you, or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wisconsin. 
Shelter-Clad is an Altis-Chalmers trademark. 
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drug sundries came close to 
matching those of 1957. 

New-rubber consumption in 
the world totaled an estimated 
3,130,000 long tons in 1958, 
nearly equal to the amount con- 
sumed in 1957. Rising demand 
in the free world outside the 
U.S., and a sharp stepup in nat- 
ural rubber imports by the So- 
viet bloc countries—350,000 long 
tons, 20% more than in 1957— 
offset the decline in U.S. new- 
rubber requirements. 
> Synthetic Still Gains — Syn- 
thetic rubber will account for 
virtually all the increase in world 
new-rubber supplies over the 
next several years. Synthetic 
capacity outside the U.S. is 
growing especially rapidly, ac- 
counting for the bulk of the 
world increase. 

Last year an estimated 225,- 
000 long tons of synthetic rub- 
ber was produced in free nations 
outside the U.S. By 1962 pro- 
duction capacity in these nations 
will have almost tripled (see 
chart, p. 60). 

These same nations consumed 
about 375,000 long tons of syn- 
thetic rubber last year. This 
represents about 25% of their 
total rubber requirements, up 
from 20° in 1956. 

We have made no allowance, 
in these trends, for the synthetic 
natural rubbers, the man-made 
rubbers which duplicate the prop- 
erties of the tree-grown variety 
in every way. Pilot-plant pro- 
duction of these rubbers has been 
achieved, and test results of 
products made from them look 
favorable. 

From a cost standpoint, nat- 
ural rubber produced on a effi- 
cient estate holds a substantial 
edge on these synthetic natural 
rubbers. But so long as the price 
of natural rubber is not competi- 
tive with synthetic rubber, these 
synthetic natural rubbers have a 
place in the total new-rubber 
supply-demand situation. 


Perchlorates, Rare Earths, 
Thorium, Lithium 


At a recent meeting with 
McGraw-Hill editors, Peter Cole- 
fax, president of American Pot- 
ash & Chemical Corp., had some 
interesting things to say about 
some of his company’s new and 


Q 


more intriguing chemical prod- 
ucts. 

Ammonium Perchlorate—Per- 
haps the most interesting elec- 
trochemical today is ammonium 
perchlorate, the oxidizer gener- 
ally used in solid propellants. 
“The growth curve for am- 
monium-_ perchlorate appears 
strong. We would guess that 
consumption in 1959 will be 40% 
above 1958; in 1960, 90% above; 
and in 1961, around 140% 
above.” 

Ampot operates the only 
large-scale plant for ammonium 
perchlorate — at Henderson, 
Nev.—although two small plants 
are being built by other chemical 
companies. 

Rare Earths and Thoriwm—- 
Domestic use of rare earth 
oxides has grown about 12%/ 
yr.—exclusive of government 
stockpiling—for the past four 
years, and should continue to 
grow. “We are optimistic re- 
garding their future, partly be- 
cause we can now offer the in- 
dividual purified rare earths at 
lower price levels and in quan- 
tity as a result of new ion ex- 
change production processes 
that have replaced previous frac- 
tional crystallization.” (Ampot 
is very strong in this field, hav- 
ing acquired Lindsay Chemical 
in May last year. Lindsay leads 
in production of rare earth ele- 
ments and thorium and ytterium 
compounds. ) 

A number of individual rare 
earth oxides are of interest as 
control-rod poisons in atomic 
energy work. Now that pure 
compounds are available, rare 
earths should get bigger play in 
glass manufacture and, as cata- 
lysts, in polymerization reac- 
tions leading to, say, plastics. 

Thorium’s major industrial 
outlet was, until recently, in the 
manufacture of gas mantles. But 
there’s been a big rise the last 
two years in the use of alloys of 
thorium with magnesium. An- 
other major thorium potential: 
use in nuclear “breeder” reac- 
tors. 

Lithium Chemicals—Expect 
lithium markets to grow 5-8% / 
yr. Lithium carbonate  rep- 
resents more than 35% of these 
markets, most of it going to 
ceramic glazes and_ porcelain 
enamels. Most lithium carbonate 


_ used today comes from American 


Potash’s plant at Trona, Calif. 

Ampot’s San Antonio, Tex., 
plant supplies lithium hydroxide 
to the AEC, then buys it back 
—depleted in isotope-6—from 
the AEC and resells it to indus- 
ery. More than 30% of all lith- 
ium hydroxide goes to the grease 
market, a market which should 
increase about 5% ‘yr. 

Lithium chemicals are in 
ample supply. Some have said 
they are in oversupply. “How- 
ever, we believe that a reliable 
source of supply offers consider- 
able encouragement for the de- 
velopment of significant new 
uses.” Under’ consideration: 
large-scale use of lithium com- 
pounds in aluminum production. 
And certain lithium derivatives 
are under study as high-energy 
components of solid propellants 
(e.g., lithium perchlorate as the 
oxidizer ). 


Chemical Consumption 


Index (1935 =100) 
340 


Jon. Mor. Moy July Sept. 


Consumption by Industries 


Aug. Sept. 
(Final) (Est) 


Coal products 75 aa 
Explosives 10.5 11.0 
Fertilizer 48.8 56.2 
Glass 29.2 27.8 
lron & steel 13.4 14.0 
Leather 4.1 4.2 
Paint & varnish 35.7 35.6 
Petroleum refining .... 31.5 30.1 
Plastics 23.5 29.6 
Pulp & paper 36.7 

23.7 25.2 

$2 6.8 
Textiles 9.2 92 


Total 280 294 
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Viton synthetic rubber combines high resist- 
ance to oils, fuels, solvents and corrosive 
chemicals with outstanding resistance to high 
temperatures—from 400° F. to 450° F. in con- 
tinuous service and up to 600° F. in intermit- 
tent service. 


New from Du Pont Viton has excellent mechanical properties 


; ... such as low compression set, high modulus 


and good tensile strength . . . plus resistance 
to ozone, oxygen and weathering. 


(TRADEMARK) VITON meets the need for a new rubber that 
will serve where ordinary synthetic rubbers 
a synthetic rubber fail. It offers the chemical processing industry 
such products as gaskets, O-rings, seals, coated 
with unequalled resistance fabrics, hose, tubing and a great variety of 
parts that will perform over an unusually wide 
to heat and fluids range of operating conditions. 


Ask your rubber goods supplier about 
Viton. For more information on its properties 
and uses write to: E. 1. du Pont de Nemours & 
Co. (Inc.), Elastomer Chemicals Dept. CE-1, 
Wilmington 98, Delaware. 


VITON RESISTS HEAT 


Periods of time for which ViTON vulcanizates have remained usefully elastic when oven aged in air at the temperatures shown. 


more than 2400 hours 


400° F. 
500° 250 hours 
550° F. Sm 72 hours 
600° F. ml 24 hours 


VITON RESISTS CHEMICALS 


Data obtained by immersing VITON vulcanizates for 7 days and measur- 

ing effect on properties shown. Original properties of test compound; Tensile Volume Hardness 

tensile strength, 2400 psi; elongation at break, 200%; hardness, shore A, Temperature strength increase % ohangn 

71; modulus @ 100%, 700 psi. retained % points 
petroleum eircratt fuel... 78° F. 100 0.4 + 1 


NEOPRENE 
HYPALON® 


RUBBER 


ADIPRENE® 


PONT 


REG. 5. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY * Trademark for a Du Pont Sunthetic Rubber 


Cuemicat ENGINEERING—January 26, 1959 


| 
. 
Pict 
63 
-| 
- : 


DEVELOPMENTS ... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


New Adhesive Keeps Concrete Patched After Blow 


New epoxy-nylon type resin 
formulation called Uniweld can 
form a permanent joint and wa- 
ter and vapor barrier between 
wet concrete and cured concrete. 
The whole contact area welds 
without any mechanical inter- 
locking. Tension, compression, 
shear and impact tests show 
that the bond is many times 
stronger and tougher than even 
fully hardened concrete. 

Currently marketed concrete 
joining materials with rubber- 
latex, polyvinyl acetate, buta- 
diene-styrene or other bases do 
not resist all forms of moisture 
and depend for strength pri- 
marily on a mechanical inter- 


locking of the joined faces. 
Photograph shows how con- 
crete patched with old adhesive 
cracked at the seam when hit 
with a hammer; new adhesive 
keeps patched block intact. 
Epoxies are the only known 
materials which will form a te- 
nacious bond with cured con- 
crete. Because Uniweld is ther- 
mosetting rather than thermo- 
plastic, the curing process is 
irreversible and permanent. It 
does not depend on the evapora- 
tion of moisture or solvents and 
is totally unaffected by water, 
alkalis, mild acids. — Permagile 
Corp. of America, New York, 
64A 


Diethers 


Improve viscosity - temper- 
ature characteristics of 
fluids, lubes. 


Commercial availability of a 
new series of Ucon fluids and 
lubricants has been announced. 
Designated as the DLB series, 
the new materials differ from 
the company’s LB series of 
polyalkylene glycols that 
they are diethers and have no 
terminal hydroxyl group. The 
different structures impart bet- 
ter viscosity-temperature qual- 
ities, complete solubility in hy- 
drocarbons. Chemical reactivity 
is reduced since they have no 
functionally active groups. 

Priced at 40¢/Ib. in tank car 
lots, the new series of polyalky- 
lene glycol diethers is available 
in three different viscosity 
grades: 62E, 140E and 200-E. 
The numbers in the grade desig- 
nations indicate approximate 
viscosities in Saybolt Universal 
Seconds at 100 F. 

The materials are expected to 
find use in the formulation of 
greases, hydraulic oils, power 
transmission fluids, and gear 
oils. Preliminary data indicate 
suitability of the series as 
radiation-resistant fluids and 
lubricants at moderate levels of 
radiation, temperatures below 
500 F.—Union Carbide Chem- 
icals Co., New York. 64B 


Insecticide 


Silica gel insecticide 
“dries” insects to death. 


Experimental quantities of 
Dri-Die, a new type of insecti- 
cide, have been released for 
evaluation by members of the 
National Pest Control Assn. 
and state and federal agricul- 
tural departments. 

The material is a_ treated 
silica aerogel, a very fine 
(micron-sized) white powder 
derived from sodium silicate 
and sulfuric acid. It acts by at- 
tacking the essential waxy coat- 
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are available in 6 forms: 


TABLETED EXTRUDED GRANULAR 
SPHERES FLAKES POWDERS 


We'll assist you in developing the best and most economical 
catalyst for your needs. Our more than 20 years catalyst experi- 
ence and acres of production and research facilities are ready to 
work for you. Harshaw produces carloads of catalysts every week 
—this capacity guarantees prompt shipment of your catalyst order. 


PREFORMED CATALYSTS 
to fit special process requirements 


Hydroforming e Cyclization e Oxidation e Dehydrogenation 
Dehydration e Desulphurization e Alkylation e Hydrogenation, 
Hydrotreating e Chlorination 


CATALYTIC CHEMICALS SUPPLIED BY HARSHAW 


Aluminum Nitrate Metallic Soaps (Cobalt, Manganese) 
Manganese Nitrate Solution Cobalt Nitrate Copper Nitrate 
Nickel Carbonate Nickel Formate Nickel Nitrate 


Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist you in developing the best 
and most economical catalyst. If you have a catalytic process in the de- 
velopment or production stage, a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL co. 
Chicago Cincinnati Cleveland Detroit 
_ Houston + Hastings-On-Hudson, N.Y. * Los Angeles 


Write for 
Free Book 


— 
Le. 
CATALYSTS, Gree | 
QZ 
j 
| 
| 
if 
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CHEMICALS... 


ing which protects the body 
moisture of insects. 

It has been shown to be very 
effective in extensive tests on 
roaches and wood termites and 
has shown promise in limited 
tests on houseflies, mosquitoes, 
ants, fleas, ticks and other in- 
sects. 

A prospective advantage of 
the product, in addition to its 
lethal qualities, is that its ac- 
tion is fundamentally physical. 
Entomologists believe accord- 
ingly that insects may not de- 
velop the tolerances’ experi- 
enced with organic insecticides. 
—Davison Chemical Co., Balti- 
more, Md. 64C 


Na m-Silicate 


New round profile, top, al- 
lows closer sizing than old 
sharp shapes. 


New sodium metasilicate pen- 
tahydrate called Crystamet owes 
its unusually uniform particle 
size and rounded profile to a 
new crystallizing process. In 
addition to improving the prod- 
uct, process operates more effi- 
ciently than conventional proc- 
esses because it is continuous 
and uses anhydrous sodium 
metasilicate as a raw material. 

Previously, all commercial 
sodium metasilicate pentahy- 
drate was crystallized in molds 
or as a thick layer on a moving 
belt. It was then ground and 
screened to give a product with 
a necessarily wide particle size 
distribution since too coarse 


material had to be recycled to 
the grinder and material that 
was too fine had to be remelted 
and crystallized again. With 
such a process, a product with 
a narrow particle size distribu- 
tion could not be economically 
produced. 

The new Crystamet 2040 has 
a minimum of 90% by weight 
passing through a 20 mesh 
screen and retained on a 40 
mesh screen. Crystamet 1020, 
the coarser grade, runs at least 
80% between 10 and 20 mesh. 

The rounded, uniform par- 
ticles tend to roll easily and 
have a lower angle of repose. 
Contact between particles is re- 
duced to minimum by their 
shape and the tendency toward 
“nesting” of the particles is re- 
duced due to their size uni- 
formity. As a result, the ten- 
dency toward caking in the pres- 
ence of small amounts of mois- 
ture is greatly reduced. 

The uniform particle size also 
entails a freedom from unpleas- 
ant alkali dust and eliminates 
any tendency toward segrega- 
tion on shipment when blended 
with materials of similar par- 
ticle size. — Cowles Chemical 
Co., Cleveland, Ohio. 66A 


Polyethylene 


For coilable pipe with best 
initial burst strength to 
date. 


Greater initial burst strength 
than was heretofore available 
in coilable pipe is said to be pro- 


Newsworthy Chemicals 


vided by a new polyethylene 
resin. The new material com- 
bines its high initial strength 
with proportionally longer serv- 
ice life as well as usual high- 
performance characteristics re- 
quired in pipe applications. 

Tests conducted during de- 
velopment of the new resin in- 
dicated that pipe’s instanta- 
neous burst strength is propor- 
tional to the density of the 
resin. Both the density and the 
material’s melt index determine 
the resistance to environmental 
stress cracking and the stress 
level maintained in long-term 
pressure testing. With a density 
of 0.930 and melt index of 1.2, 
the new resin aims at combining 
as high a density and as low a 
melt index as will permit easy 
extrusion. The pipe compound 
based on this resin is desig- 
nated DHD-4022. 

Thus major strength advan- 
tages of this material over con- 
ventional first-grade pipe com- 
pounds include: An increase in 
instantaneous burst strength, 
higher long-term resistance to 
stress at room temperature, and 
significant improvement in re- 
sistance to environmental stress 
cracking. 

Because of its higher 
strength, DHD-4022 can be ex- 
truded into thinner walled pipe 
than ordinarilly formed from 
current high-grade materials, 
thus reducing the cost of fin- 
ished pipe. The new material 
can be extruded on any stand- 
ard extruder, employing ma- 
terial temperatures ranging 
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i ee LINDE oxygen plant shown here has been serving a leading 
chemicals producer “over-the-fence” continuously since 1949. 
Its operating log shows a 98%+ availability factor. Next year, 
capacity will go up from 360 to 800 tons of oxygen a day. 

You can expect the same continuity of supply with a LINDE 
packaged plant serving your process. Your LINDE plant will be 
the product of fifty years’ experience in the design, manufacture, 
and operation of air separation plants and low temperature equip- 
ment. LINDE is uniquely qualified to provide air separation plants 
for the supply of oxygen and/or nitrogen as well as the associated 
low temperature equipment for: ; 

liquefying hydrogen, helium and fluorine 

purifying hydrogen and helium 

separating hydrogen from coke oven gas 

ammonia and methanol synthesis 

upgrading of natural gas 

other extremely low temperature processes. 

Put LinpDE’s more than 50 years’ experience 

in gas separation techniques to work for you. 
Write Dept. M-13, LinpE Company, Division 
of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N.Y. In Canada: Linde 
Company, Division of Union Carbide Canada 
Limited. 


“Linde” and “‘Union Carbide" are trade-marks 
of Union Carbide Corporation. 


Industries that regularly require large quantities 
of oxygen or other atmospheric gases can obtain 
those they need from a LINDE plant on their own 
sifés, The oxygen plant illustrated — built, owned, 

and operated by LINDE—is at a plant of one of 
the nation’s largest ny processors, 
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CHEMICALS ... 


from 160 to 180 F.—Union 
Carbide Plastics Co., New York, 
66B 


Vinyl-Coated Aluminum 


For house siding with a 
10-yr. guarantee against 
blister, crack, craze. 


A completely new type of 
house siding made of vinyl- 
coated aluminum retains its 
durable finish and attractive 
appearance through rigorous 
weather for years without re- 
quiring repainting. 

The side is coated with a 
special formulation made with 
Geon vinyl resin supplied by 
B. F. Goodrich Chemical Co. 
Both sides of the aluminum are 
coated before the siding is fab- 
ricated. The metal then can be 
formed, bent, punched and even 
applied to the house without 
affecting either the appearance 
or performance of the vinyl 
finish. 

The enamel-like Geon coat- 
ing—called Superclad—is by 
Sherwin-Williams. Durability is 
such that the manufacturer 
warrants the finish against 
blistering, cracking or crazing 
for ten years. 

Available in white and pas- 
tels, the siding panels come in 
10-ft. lengths with 8-in. expos- 
ure.—Hastings Aluminum Prod- 
ucts, Inc., Hastings, Mich. 68A 


Aerylie Resin 


Designed for auto finish, 
also works well on plastics, 
wood, fabric. 


New acrylic resin, Acryloid 
A-21, is a clear, colorless, 
rapidly drying, hard polymer 
solution. Although developed 
primarily for automotive fin- 
ishes, it has many other appli- 
cations in clear and pigmented 
coatings on metal, wood, plas- 
tics and fabric. 

Since it can be used in both 
air-drying and baking finishes, 
its utility ranges from metal 
finishes for appliances and 
furniture to the highly special- 
ized fields of metallized plastics 
and top coats for vinyl] films. 

Acryloid A-21 is a relatively 


‘compounds, 


hard polymer so that plasti- 
cizers are required i nsome ap- 
plications. It is compatible with 
a wide range of monomeric 
plasticizers. Those with which 
most experience been 
gained are butyl benzyl phtha- 
late and dibutyl] phthalate. 


Physical Constants 
Solids 30% + 0.5% 
Solvents 90/10:Toluol/Butanol 
Viscosity N-U at 25 C.) 
Color Color and clear 
gal. 7.85 


Its outstanding properties for 
automotive finishes include: ex- 
cellent durability, easy pigment 
dispersion, adhesion to primers, 
adhesion to lacquer and enamel 
top coats, ease of polishing, 
polished gloss, road stain re- 
sistance, humidity resistance, 
humidity-cold cycling and gas- 
oline resistance—Rohm & Haas 
Co., Philadelphia. 68B 


Detergent 


Low cost nonionic is ethyl- 
ene oxide adduct. 


A new nonionic featuring 
good wetting properties is now 
available at one-third the cost 
of competitive products. 

Product, called Pronon 505, 
is slated for use in formulations 
calling for strong wetting to 
improve detergency. It is ex- 
pected to find use in laundry 
floor scrubbing 
compounds, etc. 

It is described as an ethylene 
oxide adduct of an unnamed 
aliphatic alcohol: A free flow- 
ing, opaque liquid, 100% active, 
nonionic of the ether linkage 
type. 

Company reports that during 
a series of syntheses of ethyl- 
ene oxide adducts, it discovered 
that the compounds of this ali- 
phatic alcohol underwent a 
rapid change of physical prop- 
erties between 3 and 5 moles of 
ethylene oxide added. General 
wetting and surface tension- 
lowering properties remained 
good while cloud point and 
foaming properties changed. 

Pronon 505 has a canvas disk 
wetting time of 5 sec. compared 
to conventional 10 mol nonyl 
phenol compounds which have a 
canvas disk wetting time of 7 
min. under the similar condi- 
tions of room temperature and 
0.1% concentrations. 


Selling at 35¢/lb. in drum 
lots, it’s the lowest cost com- 
pound available with such good 
wetting properties for nega- 
tively charged surfaces. The 
closest available compound is 
the dioctyl ester of sodium 
sulfosueccinie acid which sells 
at about $1/lb.—Process Chem- 
icals Co., Los Nietos, Cal. 68C 


BRIEFS 


New copolymer of styrene and 
methyl methacrylate called 
Zerlon 150 is the first member 
of a totally new family of 
plastic molding materials. 
The product is a_ thermo- 
plastic with excellent clarity, 
processability, weatherabil- 
ity, toughness, strength, heat 
resistance and light stability. 
Sold in crystal form only at 
49 to 504¢/lb., it is expected 
to find its biggest markets in 
the automotive, appliance and 
sign fields—Dow Chemical 
Co., Midland, Mich. 68D 


Higher density ammonium ni- 
trate fertilizer called Lion 
E-2 takes 20% less space, is 
dust free, hard prill. It re- 
tains its prill uniformity and 
does not cake during storage, 
even under the most adverse 
conditions.—Monsanto Chem- 
ical Co., St. Louis, Mo. 68E 


Epoxy potting compound offers 
extreme resistance to thermal 
shock, withstanding cycling 
to —90 F. without failure. 
Called Epoxylite 2151, it is 
said to owe its shock resist- 
ance to a molecule especially 
designed for low-temperature 
service by applying’ the 
stereospecific concept of 
thermoplastic technology to 
epoxy _research.—Epoxylite 
Corp., El Monte, Calif. 68F 


For More Information . . . 


about any item in_ this 
department, circle _ its 
code number on the 


Reader Service 


postcard (p. 165) 
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JACQUES WOLF & CO. SOLVES PROBLEM: 


How to maintain constant, undeviating pressure 


in the production of highly corrosive chemicals 


Precise, non-fluctuating pressures must be maintained in continuous 
processes at the Carlstadt plant of Jacques Wolf & Company. Erratic 
pressure caused by drop in volumetric efficiency could ruin an entire 


batch of costly material. 


How Jacques Wolf solved the puzzle: Looking 
for an answer to the problem of holding 
constant pressure, plus that of increasing 
production, Jacques Wolf called on Aldrich. 
Aldrich engineers designed a pump which 
provided the proper corrosion resistance, 
fluid velocity and wear characteristics to 
insure dependable, continuous operation. 


Result: After five months of use, the Aldrich 
Triplex Pump has met all guarantees and 


proven itself capable of continuous opera- 
tion. Working 24 hour days, 6 day weeks, 
the Aldrich Triplex Pump provides the 
necessary pressure without fluctuation, 
efficiently handling both alkaline and acidic 
materials. 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 3 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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DEVELOPMENTS... 


PROCESS EQUIPMENT correo ay c. vax sore 


Plasma Spraying Service 


Applies coating, fabricates 
shapes for temperatures 
above 5,000 F. 74A 


Burner 


Distributes heat at right 
angles to centerline. 


An unburned, rolled sheet of 
paper in the above photograph 
shows that local hot spots in 
front of a new burner are non- 
existent—the flame produced 
has no forward velocity. Burn- 
ers of this variety may find use 
in heating direct-fired exchang- 
ers, in salt bath furnaces and 
in other applications requiring 
the absence of flame impinge- 
ment or hot spots. 

Known as the Series 4832 Flat 
Flame Burner, the unit comes 
in six sizes, with capacities 
ranging from 234,000 to 2,620,- 
000 Btu./hr. at 16 psi. air pres- 
sure. — The North American 
Mfg. Co., Cleveland, Ohio 70A 


fhermistors 


New family has positive 
temperature coefficient of 
resistance. 


Extractor 


144A 


to 20 gpm. 


Paddle Feeder 


Stops non-uniform delivery 
of solid materials. 


A newly designed rotary pad- 
dle feeder for small granular 
material is claimed to eliminate 
formulation inaccuracies by as- 
suring constant, uniform deliv- 
ery. Several paddles revolving 
around a stable drum within a 
housing prevent materials pile- 
up, and also provide the claimed 
self-cleaning feature. 

Construction permits instal- 
lation directly below bin open- 
ings, with no loss of floor space. 
Maximum capacity is 30 cfm.— 
Richardson Scale Co., Clifton, 
70B 


Flash-Point Recorder 


On-site monitor for refin- 
ing operations. 


A new continuous flash-point 
recorder will automatically take 
samples from a process stream 
at three-minute intervals, run a 
flash test on each sample, and 
record the results. All results 
correlate with the manually per- 
formed ASTM test to within +2 
deg. F. 

Range of operation is from 
80 to 190 F. Except for the re- 


Tailor-made units 
handle 20 cc./min. 


Blender 
Uses air to blend 
free-flowing gran- 


145A ular materials. 7 25 


Al 
Numbe 


corder, which can be located in 
some remote area, the instru- 
ment is safe for use in Class I, 
Group D hazardous locations.— 
Precision Scientific Develop- 
ment Co., Chicago, IIl. 70C 


Repair Kit 


Mends PVC-lined acid-han- 
dling equipment. 


Do it yourself. These three, 
often-used words now apply to 
the maintenance of polyvinyl 
chloride linings on acid-han- 
dling equipment. A new repair 
kit including all tools required 
for PVC repair work has just 
been introduced by a company 
specializing in tank linings. 

Each kit includes a_ spark 
tester, heat-resistant Perma- 
gun, dual seamer, stitcher, util- 
ity knife, and supplies of ce- 
ment, patching and seaming 
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“HEARD ABOUT THE 
HUGE ANNEALING FUR- 
NACE IN UNION STEEL’S 
MILL AT NEW MARKET, 
NEW JERSEY?” 


"Sure, but what’s in it for me?” 


First, this furnace gives you a new definition for precisely 
controlled atmosphere. It produces the finest quality 
stainless annealing available in the industry. This, com- 
bined with pickling facilities to match, offers you UNION 
Steel stainless pipe and tube that is guaranteed to per- 
form properly in your plant. 

Largest available mill stocks of full finished, drawn; 
annealed and pickled; plus Unionweld in L grade. In stain- 
less tubular products, Union Steel provides quality in 
quantity. 


UNION 
STEEL corporation 


UNION, NEW JERSEY + MUrdock 6-5300 
UNION DISTRIBUTOR STOCKS THROUGHOUT THE U.S. A. 


STAINLESS AND TUse 
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EQUIPMENT DEVELOPMENTS .. . 


materials. Kit cost is $159.— 
Perma-Line Rubber Products 
Corp., Chicago, Hl. 70D 


Man’s Not a Midget, 
Agitator’s Just Large 


Denver Equipment Co. is now 
producing huge propeller agita- 
tors that are double the size of 
any it previously turned out. 
Machine work is under way on 
a unit having a propeller blade 
span of 10 ft.; until recently, 
DECO’s biggest models had 60- 
in. propellers. 

Shown above is a “middle- 
size” unit having 96-in. blades. 
It will soon be churning process 
fluids in » 20 x 25-ft. tank at an 
alumina plant. Another 96-in. 
model is destined for use in an 
iron ore extraction process. 

Company officials claim that 
the large propellers will operate 
successfully in both heavy and 
dilute slurries—-Denver Equip- 
ment Co., Denver, Colo. 72A 


Weighing Attachments 


Two manufacturers attach 
scales to trucks. 


Introduction of a complete 
scale system into the design of 
a standard platform-lift truck 
promises to increase the truck’s 
time- and labor-saving values. 
Not only does the combined unit 
make unnecessary all travel to 
and from a centrally located 
weighing device, but it also 
eliminates the need for deter- 
mining and using truck tare 
weights.—Detecto Scales, Inc., 
Brooklyn, N. Y. 72B 

Another manufacturer has in- 
corporated a 5,000-lb.-capacity 
weighing attachment to its line 
of fork-lift trucks. Controls for 
the scale mount on the truck’s 
steering column, within finger- 
tip reach of the operator. The 
weighing mechanism mounts 
between the upright and fork 
plate. — Clark Equipment Co., 


Battle Creek, Mich. 7T2U 
Gravity Filter 
Uses no valves. Treats 


process water. 


Completely automatic, a new 
gravity filter for water-treat- 
ment facilities is claimed to be 
far lower in cost than conven- 
tional automatic gravity filters. 
The unit also assures a uniform 
high-quality effluent because it 
cannot be forced; neither can 
backwash nor rinsing cycles be 
altered. 

During the filtering cycle, 
head loss across the bed of 
filter media increases with col- 
lection of dirt. This causes the 
water level to rise in a back- 
wash pipe until a self-activated 
primer evacuates the pipe’s re- 
maining air. As a result, a si- 
phoning action takes over and 
pulls water through the bed in 
a reverse direction, thus back- 
washing it. 

This action continues until 
the tip of a siphon breaker is 
uncovered by the tank’s reced- 
ing water level; then the unit 
resumes the filtering cycle. 

Units come in diameters from 
4 to 12 ft.; height is 14 ft.; 
maximum feed rate is 340 gpm. 
—Permutit Co., N. Y., N. Y. 72D 
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Gas-Activated Blender 


Quickly and_ thoroughly 
homogenizes powder mixes. 


First, fluidize all free-flowing 
solid materials to be blended. 
Then stir them as though they 
were liquids. Such is the oper- 
ating principle of a new blender 
developed for commercial, pilot- 
plant and laboratory applica- 
tions. 

Basically, the unit consists 
of a vertical conical shell in 
which a central rotating shaft 
carrying a number of stirring 
paddles produces a definite cir- 
culation pattern. 

Feed gas entering the vessel’s 
apex induces localized fiuidiza- 
tion. This action, combined with 
that of the paddles, causes the 
solids to flow upward in the 
center of the cone, to overspill 
at the top of the charge, and to 
fall back to the apex along the 
walls. 

Since the fluidization is lim- 
ited to the apex region, particle 
entrainment is arrested by the 
blanket of non-fluidized solids 


For More Information .. . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 165) 
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SAVINGS ARE MEASURABLE...START To FINISH 


WITH LONGER LENGTH SPEEDLINE FITTINGS 


HERE’S HOW YOU CAN CUT 
PIPING COSTS 


A conventional 90° elbow is shown 
inside the dotted line. The shaded 
areas indicate the extra length you 
get with a Speedline fitting—at no 
extra cost. For example, on a 3” 
Speedline Elbow it means 4” more 
pipe. Thanks to the longer length of 
all Speedline fittings, all types of 
joints are made more easily . . . cost 
less . . . than with conventional fit- 
tings. Make your own comparisons. 


For location of Authorized Distrib- 
utor nearest you, see Speedline 
listing on page 593 in Chemical 
Engineering Catalog. 


With this 3” Speedline Tee you get 314” “more length” at no extra 
cost. Speedline’s tangential feature cuts costs and design detailing, 
too . . . lets you select the best joint to meet assembly require- 
ments .. . means more clearance for welding and easier pipe align- 
ing. Flange where you want to, weld where you want to. . . any 
type joint can be used on any or all ends of a Speedline corrosion 
resistant fitting! 


Greater flexibility of Speedline long length fittings adds up to 
faster assembly and lower installed costs—even for the most com- 
plex process piping system. And, of course, Speedline corrosion 
resistant fittings cut material costs two ways: they give more pipe 
length per fitting and they facilitate use of economical light wall 
stainless steel pipe. 


Before you plan any new installation or system addition, investi- 
gate the many advantages of Speedline’s tangential 


feature. Write for Speedline Catalog showing how 
you save with the complete line of Speedline fittings. & 


STAINLESS STEEL FITTINGS Sa 


SPECIALLY DESIGNED FOR SCHEDULES 5 nt hen = 


Manufactured fee —_ POTTS COMPANY ¢ 500 E. Erie Avenue « Phila. (34), Pa. 


CuEMICAL ENGINEERING—January 26, 1959 


i 
+3 
« 
(0) 
P-900 
REG. T.M. OF HORACE T. POTTS COMPANY 
- 
73 


EQUIPMENT DEVELOPMENTS .. . 


in the top portion of the charge. 
— Colonial 
Cleveland, Ohio. 


Iron Works Co., 
72E 


Plasma Spraying Service 


For high-temperature ma- 
terials of construction. 


Custom services for fabri- 
cating shapes and applying 
coatings that will withstand 
temperatures above 5,000 F. are 
now being offered by the Linde 
Co. The photo above shows 
Linde’s new Plasma Are Torch 
coating stainless steel onto an 
aluminum plate. Application of 
successive coatings of such ma- 
terials as tungsten, molyb- 
denum or zirconium on a spin- 
ning mandrel, followed by man- 
drel dissolution, can yield a 
wide variety of ultra-hard, heat- 
resisting shapes. 

In operation, either wire or 
powder feed metal enters the 
torch and melts in the intense 
heat (15,000-30,000 F.) of a 
constricted electric arc. A con- 
tinuous flow of inert gases car- 
ries plastic or fluid metal par- 
ticles away from the torch, and 
deposits them on the working 
surface at near-sonic velocities. 
Jets of carbon dioxide then cool 
the product.—Linde Co., Div. of 
Union Carbide Corp., New York, 


T4A 
Spectrophotometer 
New infrared instrument 


just introduced. 


With its new infrared spec- 
trophotometer called the IR-7, 
Beckman reports that for the 
first time it has run the full 
32-ft. spectrum for ammonia. 
The new instrument is a fully 
automatic, continuous-scanning 
device of the grating type. 

IR-7 utilizes a replica grating 


in conjunction with a sodium 
chloride prism, providing three 
times as much resolution as is 
possible with conventional dou- 
ble-beam, double-prism spectro- 
photometers. Other features in- 
clude variable scanning speed, 
repetitive scanning and _ hori- 
zcental_strip-chart recording 
with variable abscissa and ordi- 
nate expansions. — Beckman/ 
Scientific & Process Instrument 
Div., Beckman Instruments, 
Inc., Fullerton, Calif. 74B 


Solids Pump 


For moving slurries con- 
taining solid lumps. 


Designed to handle fluids con- 
taining random-size, highly 
abrasive solids, the Model CK 
solids pump may find consider- 
able application in the process 
industries. Typically, the 6-in. 
low-speed centrifugal model 
will efficiently handle solids up 
to 44-in. diameter. 

Model CK comes in five sizes: 
4, 6, 8, 10 and 12 in. Materials 
of construction include semi- 
steel, cast steel and manganese 
steel.—Morris Machine Works, 
Baldwinsville, N. Y. TAC 


Steam Control System 


Pulsations reduce resist- 
ances to heat flow. 


Known as the Velocity Steam 
System, a new control unit in- 
creases heat transfer rates in 
process equipment, according to 
the manufacturer. Two of the 
other functions of the unit, 
which installs between any 
boiler and its feed pump, are to 
return pre-heated condensate, 
along with necessary deaerated 


makeup water, to the boiler at 
300 F., and to automatically 
purge the entire system of air 
and gases. 

To increase heat transfer 
rates, the unit causes pulsation 
of steam pressures throughout 
the system. With each abrupt 
drop of pressure, condensate 
forming on heat transfer sur- 
faces flashes momentarily back 
to steam, thus breaking down 
the high-resistance condensai2 
film. Net result is increased 
fuel economy and_ effective 
boiler capacity. — Forse Corp., 
Anderson, Ind. 74D 


Fire Extinguisher 


Streamlined units easy to 
operate and recharge. 


Two new, pressurized, dry- 
chemical, portable fire extin- 
guishers with 23- and 5-lb. ca- 
pacities put out as much fire as 
8 and 16 carbon tetrachloride 
portables (1 qt.), respectively. 

According to the manufac- 
turer, their designs stress sim- 
plified, self-evident operation. 
Actuation of a_ single lever 
causes chemical discharge—no 
locking pin to remove, no valve 
to turn, no inverting or bump- 
ing. 

Rugged pressure gages indi- 
cate at a glance whether re- 
charging is needed. Air or pi- 
trogen can be used to restore 
pressure to the operating range 
of 110-180 psi., if necessary.— 
Walter Kidde & Co., Inc., Belle- 


ville, N. J. 74E 
Thermistors 

and other equipment news 

on page 144. 
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Aloyco Valves in General Chemical’s new “dream” plant 


The Aloyco Valves you see here are con- 
trolling the flow of 98% acid in the new 
sulfuric acid plant of General Chemical 
Division, Allied Chemical Corporation, 
at Elizabeth, New Jersey. 

The plant utilizes most modern proc- 
essing techniques. All equipment was 
chosen for its special ability to contrib- 
ute to operating efficiency and long life. 

For example, valves made in Aloyco 20, 


an alloy exceptionally resistant to 
corrosion from sulfuric acid, were speci- 
fied for handling spent and sludge acids, 
as well as finished strong acid and oleum. 

When you are selecting valves for cor- 
rosive service, remember only Alloy Steel 
Products Co. specializes in Stainless 
Steel Valves exclusively. Call our local 
representative or write us at 1301 West 
Elizabeth Avenue, Linden, N. J. ¢.2 


Longer Lasting 
ALOYCO 


Conrosive ** 


ALLOY STEEL PRODUCTS COMPANY | @: 


Boston + New York + Wilmington Atlanta+ Buffalo + Pittsburgh Chicago* St. Louis San Francisco + Los Angeles 


\ 
| 
ad we FC; 
Ven : j 4 7 
> LJ ‘ 
‘ 
ee: 
— 
> 
al 


Instrument? 


gae Bristol’s 7-point coast-to-coast field service 


Helps you from the 
time you start 
thinking instruments 
~ through installation 
—for as long as 

the job requires 


A Bristol Field Engineer is the man to 
call when you first start thinking about 
instrumentation. Located in a nearby 
Bristol office (they blanket the U.S. and 
Canada) he calls at your plant to assist 
you in planning your proposed installa- 
tion. No obligation. 


Application Engineers, specialists 
in the abilities and limitations of every 
type of instrument, and Process Special- 
ists, experts in instrumentation tech- 
niques in varied fields can be called in 
where necessary. They insure you the 
right instrument, installation and oper- 
ation for your specific job. 


Service Engineers to keep your in- 
struments operating perfectly are “on 
call” often within a few hours. They 
install, check and adjust instruments in 
your plant. 


Periodic Check-up Service at reg- 
ular intervals is also available. 


Bristol’s Instrumentation Schcols 
for customer engineers help train your 


own technicians in instrument operation 
and maintenance. 


Factory Repair Service at San 
Francisco, Los Angeles, Chicago, Hous- 
ton, Waterbury and Toronto has all fa- 
cilities, parts, experience to properly 
repair, recondition and remodel] Bristol 
instruments. Each instrument recondi- 
tioned carries a new instrument war- 
ranty. 


Fast Parts Service is assured by the 
Bristol practice of stocking service parts 
that may be needed in emergencies in all 
38 Branch offices. You get fast action 
from a near-by source. 

These big extras you get with Bristol 
instruments are good reasons—over and 
above outstanding basic instrument 
quality—why every Bristol installation 
gives such high accuracy and precision 
performance overan extremely long serv- 
ice life. To find out more about Bristol 
instruments or service, write: The Bris- 
tol Company, 109 Bristol Road, Water- 
bury 20, Conn. 8.17 


g R i oO L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Garlock Expansion Joints protect your costly piping from damage 
caused by shock, vibration, expansion or contraction. TEFLON 
Expansion Joints are recommended when corrosives such as 
acids, caustics, or solvents are being handled. TeFLon-lined Ex- 
pansion Joints are used in higher pressure systems handling 
corrosives. All-rubber expansion joints are recommended for 
water, mild acids, mild caustics, air or exhaust steam at tempera- 
tures up to 180°F. The right size and type is available for 
handling any liquid or gas. 

Expansion joints are another important part of “The Garlock 


2,000” . . . two thousand different styles of packings, gaskets, Cutaway of Garlock All-Rubber Ex- 
and seals for every need. The only complete line. Ask your Ones DN ey Oe 

bi rings which vary in number with size. 
Garlock representative for his unbiased recommendations or 
write for Expansion Joint Folder AD-137. from 134" dia. to 18 feet in diameter. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
For Prompt Service, Contact one of our 30 Sales Offices and Warehouses throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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PRACTICE... 


PROCESS FLOWSHEET .s. cronan 


Off-gas can go into solid or 
liquid fertilizers, or nitric 
acid synthesis. 


Partial recycle system  fur- 
nishes NH, for fertilizers or 
for recycle to synthesis. 


Total recycle system returns 
unreacted NH, and CO. to the 
urea synthesis section. 


Three Versions of Inventa Urea Process Operating 


Having three flowsheet variations in commercial 
operation—zero, partial and total recycle—is the dis- 
tinguishing feature of the Inventa-Vulcan urea process 
developed by Holzverzuckerungs AG. (Ems, Switzer- 
land) and engineered by Vulcan-Cincinnati, Inc. Total- 
ing up plants on stream, under construction and under 
contract, the Inventa-Vulcan process will account for 
400,000 tons/yr. urea output within the next 18 
months. 

Two once-through plants recently came on stream 
in the U.S.: Hercules Powder Co., Hercules, Calif. 
(60 tons/day) ; Southern Nitrogen Co., Savannah, Ga. 
(30 tons/day). A third “large-scale” once-through 
plant is under contract for Mississippi Chemical at 
Yazoo City, Miss. 

Standard Oil of Ohio brought a 120-ton/day partial 
recycle plant on stream in 1956 at Lima, Ohio, to make 


both fertilizer solutions and prilled product. One over- 
seas total recycle plant is operating and one is being 
started up. Two more foreign total recycle plants are 
under construction,* accounting for another 790 tons 
daily capacity. 
> Why So Popular?—Asked this question, Vulcan’s 
Associate Manager of Engineering Mark Swetland 
points to the simplicity and versatility of the flowsheet. 
Process is based on the standard NH,-CO, synthesis 
2 NH; + CO: = NH,COONH: = NH,CONH: + H,0 
forming ammonium carbamate, urea and water. Unre- 
acted NH, and CO, is either recycled or used elsewhere 
in the plant. Urea solution goes to make fertilizer 
~* On steam: Holzverzuckerungs AG, Ems, Switz. Being 
started: Taiwan Fertilizer Co., Formosa. Under construction: 


Plants for Republic of Korea and Government of Pakistan 
(Pakistan plant designed by Inventa). 


ga Unfold Flowsheet 
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NH3—CO2 
off-gas 


Solvent 


ABSORBER €O2 in solvent 
—> 


solutions, or prilled, crystalline or flaked product. 
Process eliminates internal recirculations and recom- 
pressions. 

And, points out Swetland, plants are easy to operate, 
keeping labor requirements at a minimum. Full-scale 
plants have been started up in a matter of hours. 

Typical raw material requirements are shown in the 
table on p. 50. Mol ratio of NH, to CO, in feed stream 
is usually around 2-3:1 and can be varied to suit cir- 
cumstances at individual plants. 
> Alloy Beats Corrosion — Corrosion, the specter 
hangiag over all urea plants, is successfully combated 
in Inventa plants by an undisclosed alloy, fabricated 
to Vulcan’s specifications. 


Liquid 
NH3;to 
synthesis 
reactor 


Used in reactor lining and in a modified form in 
associated piping, alloy boasts a life of 10-15 years. 
And a special Inventa alloy utilized in plug and seat 
of let-down valves (which suffer the worst beating in 
the system) gets credit for extending valve life from 
3-6 months to 14-18 months. 
> Which Version to Use?—Swetland answers that 
question by lining up the pros and cons of each flow- 
sheet. 

The once-through (zero recycle) plant gives an NH,- 
CO. off-gas that is good for neutralizing nitric, sulfuric 
and other mineral acids, or for nitric acid synthesis 
or ammonia solutions. Capital investment and opera- 
tion and maintenance costs are lowest for this plant. 
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to 
synthesis 
reactor 


Liquid 
NH3 to 
synthesis 
reactor 


But for this unit to be economical, three conditions 
must be met: (1) Job must exist for the NH, off-gas, 
(2) Job must tolerate presence of CO., (3) CO. must 
come to urea synthesis plant at essentially no cost. 

> Total and Partial Recycle—Total recycle is dic- 
tated where there is no use for NH, off-gas, or where 
CO, has a solid dollar-value. In this case, the added 
investment and operating costs of recovery equipment 
are justified. 

Partial recycle is designed for mixed circumstances 
where amount of ammonia needed elsewhere in the 
plant is less than the amount available from the urea 
unit. Situations like this arise when market for am- 
monia solutions or other nitrogen products runs behind 


demand for urea. Partial recycle makes urea capacity 
independent of associated plant operations. 

> Take NH, and CO.—Ammonia and CO, at 2,400- 
3,000 psi. are piped to the alloy-lined synthesis reactor. 
Reactor is water-cooled by an internal tube bundle. 

Exothermic reaction at 320-375 F. gives a solution 
of urea, ammonium carbamate and water. Tempera- 
ture control, provided by water cooling, generates 
steam that can be used in the following carbamate 
stripping steps. 

Urea melt from reactor drops across a let-down valve 
to 50-300 psig. and is piped to the first carbamate 
stripper—a shell-and-tube heat exchanger combined 
with a gas-liquid separator. Steam circulating on the 
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REACTOR in Inventa process is water-cooled via internal 
tube bundle. (Photo shows Ems, Switzerland plant.) 


shell side decomposes ammonium carbamate in the 
tubes to NH, and CO,. Stream separates into gas and 
liquid phases in the primary separator. 
> Urea Finishing—Urea solution from separator is 
pumped through a second let-down valve to a second 
stripper where remaining carbamate in the melt is 
decomposed. Urea melt from stripper, an 80-90% 
aqueous solution, goes either directly into fertilizer 
solutions or is processed into prills, crystals or flakes. 
To make prills or flakes, solution is concentrated to 
more than 99% solids in a turbulent falling-film evapo- 
rator. Hold-up time at required evaporation tempera- 
ture is a matter of a few seconds to minimize biuret 
formation. From evaporator, urea drops through a 
prilling tower followed by cooling and screening steps. 
> Rescuing NH, and CO,—In partial recycle scheme, 
most of the off-gas (in one case 85%) from the two 
separators is fed to an absorption column where CO, 
is removed from gas with an unspecified absorbent. 
Ammonia overhead is liquefied and can be recycled 
to synthesis reactor or used in other parts of the plant. 
Two-thirds of the total NH, in the off-gas is recovered 
in this case. Bottoms from absorber goes to a desorber 


PRILLING TOWER (left) dominates the 270-ton/day 
total recycle plant in Korea built by McGraw-Hydrocarbon. 


TOWERS of the Korean plant’s recycle system are in the 
foreground. Synthesis section is in the background. 


still where absorbent is recovered, giving an overhead 
gas of CO, with some NH,. 

In total recycle plants, high-pressure (50-300 psig.) 
off-gas from primary separator flows up absorption 
column against an unidentified solvent. Overhead CO, 
stream recycles to reactor. 

Bottoms from absorber, consisting mostly of NH, 
and solvent, is pumped to the desorber where solvent 
is recovered and the ammonia-rich overhead gas flows 
to washing tower. Joining this stream is the low- 
pressure off-gas from the secondary separator. This 
gas stream is washed with a countercurrent flow of 
water. Overhead is essentially pure ammonia which is 
liquefied and recycled to reactor. Water from bottom 
of wash tower is stripped free of CO, and NH, in a 
fourth column. 

Vulcan has developed a refined version of this total 
recycle system that will be employed in future plants. 
Firm won’t go into the details of its improvements at 
this time, however. 


For more on urea see p. 44. 


: . 


When valves, pumps, heat exchangers 
and other parts used in or with nuclear 
reactors became sluggish or clogged, 
they used to be taken out and buried 
in the ground because they were ra- 
dioactive and replaced by new 
parts. This ran into money. A single 
control rod drive mechanism, for ex- 
ample, costs $30,000. 

Now radioactive contamination is 
actually scrubbed off and rinsed away 
so that parts can be refurbished, re- 
assembled and re-used . . at a fraction 
of their replacement cost. 

Radioactive rags, brushes and clean- 


§2 


A control rod drive housing being rinsed at Fairchild Camera and Instru- 


ment Corp. Radiological Decontamination Laboratory, Syosset, L. I., N. Y. 


Ion exchange helps save “hot’’ reactor 
mechanisms from the nuclear cemetery 


ing fluids used for decontaminating 
are put in special containers and dis- 
posed of through licensed agencies. 
But the problem of what to do with 
the contaminated rinse water is easily 
solved at Fairchild by their Permutit 
Nuclear Purifier. Each refill of 3 cubic 
feet of Permutit ion exchanger resin 
in this unit safely decontaminates 
thousands of gallons of rinse water! 
Other nuclear applications where 
Permutit ion exchange is employed: 
concentration of uranium from ore, de- 
mineralizing reactor coolant water, 
treatment of radioactive wastes and 


purification of heavy water. 

Permutit’s nuclear experience is at 
your service. Write to the Permutit 
Company, Dept. CE-19, 50 West 44th 
Street, New York 36, or Permutit 
Company of Canada, Ltd., Toronto 
1, Ontario. 


PERMUTIT. 


rhymes with “compute it’’ 
A DIVISION OF PFAUDLER PERMUTIT INC, 


Water Conditioning 
lon Exchange * Industrial Waste Treatment 
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PERMANENT 
CORROSION, 
CONTAMINATION 
PROTECTION 


WITH 


MANHATTAN 
_ RUBBER LININGS 


Manhattan Acid-Proof Rubber Linings are 
made from thick, multiple calendered sheets 
of natural or synthetic rubber for utmost pro- 
tection and durability. These linings expand 
and contract with the metal under tempera- 
ture changes . . . won’t harden or crack. 
Resistance to most acids and alkalis is as fool- 
proof as 65 years experience and advanced 
technology can provide. 


d ae Every Manhattan Rubber Lining is bonded 

L : — to metal so securely that they can’t be sepa- 
rated . . . Every Manhattan Lined tank is 

tested under high voltage to assure flawless 
protection before being shipped to your plant. 
If the equipment can’t be shipped to Man- 
7 wig “ei hattan, skilled crews will line the equipment 

in the field. 


2 ae For permanent, positive protection for your 
processes and equipment, contact the R/M 
representative at the Manhattan Rubber 
mee Lining plant nearest you. 


- RUBBER LINING PLANTS AT 
i n an Ru r Linin resist acidi vent an rasive cake i 
Special Manhattan Rubber Lining to resist acidified solvent and abrasive cake is PASSAIC, N. J. and NORTH CHARLESTON, S.C. 


installed in this extraction tower for removal of anti-biotic from mycelia cake. 


Rm B06 


BELTS + HOSE + ROLL COVERINGS + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels ¢ Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products © Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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Operator of overhead crene (top, right) and workmen on shop floor are dwarfed by the 
enormousness of this surface condenser casing fabricated by B-L-H’s Eddystone Division. 


No welding job too big for vast B-L-H facilities 


No welding job—not even the biggest pressure vessels 
—is too large for the facilities of Baldwin-Lima- 
Hamilton’s Eddystone Division. The fabricating shop 
covers 15 acres and is divided into 13 bays, each 80 ft. 
wide and 600 ft. long. 

Sheer size does not, of course, even begin to tell 


the whole story. From automatic tracer flame cutters 
to individual hand welders, we have a tool for every 
conceivable operation. And there is no reason for you 


BALDWIN LIMA: HAMILTON 


to spend money transporting formed parts to Eddystone 
for welding—or completed weldments to some other 
shop for machining. We can handle every phase of the 
job—from design right through to delivery. No wonder 
sO many companies bring the big ones to B-L-H. 

Our illustrated Weldment Bulletin 7001 will give you 
an excellent idea of our vast facilities. You should have 
itin your files. For a copy, write to B-L-H Corporation, 


Philadelphia 42, Pa. 


Bdaddystone Division 
Philadelphia 42, Pa. ly 
Special machinery Bending rolls Machine tools 


Hydraulic turbines Weldments Dumpcars Nonferrous castings « 
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News from 
National Carbon Company 


Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


Marketing Manager, 
Chemical Products 


WwW. W. PALMQUIST 


Mr. Palmquist was graduated from 
Yale University with a B.S. in Chemical 
Engineering. He has spent ten years 
preparing design proposals, developing 
new designs and improving existing de- 
signs of “Karbate” chemical processing 
equipment. Based on this extensive de- 
sign and development background, Bill 
was made Manager of Sales Promotion 
and Development for the Chemical 
Products Sales Department. 

For the past year, Bill has been 
Chemical Products Marketing Manager 
and is responsible for marketing the 
complete line of “National” carbon and 
graphite products and ‘“Karbate” im- 
pervious graphite for the chemical 
processing and allied industries. 

He is a member of the American 
Institute of Chemical Engineers, the 
National Association of Corrosion En- 
gineers and the Electrochemical Society. 


NATIONAL CARBON FABRICATES 20-FT. 
LONG “KARBATE” TUBE HEAT EXCHANGER 


National Carbon Company was re- 
quested to replace a steel bundle in an 
existing all steel shell and tube heat 
exchanger. This presented a problem 
of 20-foot long tubes plus a two pass 
shell side arrangement. Photograph 
below illustrates the design of the 
“Karbate” baffle system used to repro- 
duce the two pass shell feature. The 
20 foot “Karbate” tube bundle was 
installed in the customer’s existing 
steel shell and is now in service. 


“KARBATE” CONDENSERS 
PROVIDE LONG, ECONOMIC LIFE 


CORROSIVE SERVICES 


A bank of 4 “Karbate” condensers in an organic chemical plant. 


10 to 15 Years of Trouble-Free Service 


Eleven shell and tube heat exchang- 
ers have proved the excellent cor- 
rosion resistance of “Karbate” im- 
pervious graphite material. These 
exchangers have provided ten to 
fifteen years of trouble-free operation 
in condensing a highly corrosive 


chlorinated hydrocarbon. 

Based on this performance record, 
additional “Karbate” shell and tube 
heat exchangers are planned for ex- 
pansion and renovation programs in 
this plant. 


‘““KARBATE”’ Condenser replaces Silver Condenser 


To overcome the silver condenser 
problems of high-cost, specialized 
fabrication and exacting maintenance 
procedures, a “Karbate” shell and 
tube condenser was installed by a 
major chemical company in an acetic 
anhydride condensing application. 
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The unit is handling 80% acetic 
anhydride vapor at a temperature of 
100°C, 

The replacement “Karbate” im- 
pervious graphite unit has provided 
excellent heat transfer and examina- 
tion after 20 months of service show 
it to be as good as new. 


ATIONAL 


TRADE MARK 


The terms “‘National’’, ‘‘Karbate’’, 
“N” and Shield Device and ‘‘Union 
Carbide” are registered trade marks 
of Union Carbide Corporation. 
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Have You a Special 
Heat Transher or Chiller Problem? 


Has the answer in its 


Seraped Surface Exchangow 


OTHER VOGT PRODUCTS: Drop Forged Steel Valves, Fittings and Flanges in a complete range of sizes © Petroleum Refinery and 


Send for Bulletin PE-1 
ypc Dept. Bs a es Chemical Plant Equipment © Steam Generators © Heat Exchangers @ Ice Making and Refrigerating Equipment 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St, Lovis, Charleston, W. Va., Cincinnati, San Francisco 
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Today’s Top Chemical Trends 


They all point to a product specialization 


to meet tomorrow’s extraordinary challenges. 


DUANE M. FEELEY, RICHARD F. MESSING 


and JOHN WALSH, Arthur D. Little, Inc., Cambridge, Mass. 


His is the Space Age, the Atomic 

Age, the Age of Plenty (for 
some), the Age of Tickling the Con- 
sumer Fancy to a Fairtheewell (some- 
times to the point of silliness). 


For chemicals and chemically proc- 
essed products, though—which have 


a hand in all these things, from the 
silly to the sublime—this is the Age 
of Specialization. 

Chemical specialization character- 
izes each of the important chemical 
trends you'll read about in the next 
18 pages of this CE feature report. 
Specialization in plastics, fibers and 


other polymers, in fuels, in pharma- 
ceuticals, in metals, in pesticides, in 
fertilizers. 

These trends promise a day when 
the impossible will be possible. We 
can have a diseaseless society, fill the 
world’s breadbasket to overflowing, 
put man into space, attain the ulti- 
mate in purity, make materials 
stronger than metals, more trans- 
parent than glass, more facile than 
wood, warmer than wool, more luxuri- 
ous than fur. 

How? By marshalling the distinc- 
tive and individual talents of a host 
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of chemical products. For chemical 
specialization will produce few super 
products. Rather it will produce su- 
perbly designed products, each tai- 
lored to meet a very special demand 
in a special situation. 

We are working toward a pesticide 
for every pest; a fiber for every gar- 
ment, every climate; a fuel for every 
vehicle, be it an interstellar rocket or 
a commuting helicopter; a plastic for 
every toy, every auto part, every 
valve, every gear, every fitting; a 
medicine for every ailment, from men- 
tal aberrations to athlete’s foot; a fer- 
tilizer for every plant, every soil. 

No longer will companies say (they 
will not want to, much less dare to) 
“This product is the end-all, the an- 
swer to anything and everything.” 

What they will be able to say, with 
greater assurance than ever before, 
is “This particular product can do this 
particular job better than anything 
else can right now.”’—Eb. 
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Fuels Strain at Gravity’s Bonds 


Competition sizzles among high-energy fuels: 
liquids vs. solids, cryogenic liquids vs. storable 
liquids, monopropellants vs. bipropellants. But 
there’s a spot for all in aircraft and rockets. 


It is no secret that requirements of the space age 
will include the need for more efficient, more powerful 
fuels and oxidizers for aircraft and rockets. 

Many fuels under development for rocket propulsion 
are classified, but it is widely known that unsymmetri- 
cal dimethylhydrazine, JP-4 (conventional jet fuel) 
and alcohol are now used as bipropellant rocket fuels. 
Fuming nitric acid and liquid oxygen are the most 
commonly used oxidants. 

For solid propulsion systems, inorganic perchlorates 
are the most widely used oxidizers. Fuels in solid 
systems are usually elastomeric materials, such as 
Thiokol rubber and urethanes, which act as a fuel and 
serve as a binder as well. Polyesters are also widely 
used. 

There has been much written about competition 
among fuel systems—cryogenic liquids, storable 
liquids, and solids. But as the picture unfolds it be- 
comes more and more evident that all systems will 
eventually be needed in our defense program, depend- 
ing upon the use for which the missile is designed. 

Liquid systems offer higher specific impulses (thrust 
per weight flow of propellant combination) and permit 
fueling of rocket motors at the firing site. 

Chief disadvantage of cryogenic liquids: the com- 
plex hardware and time required to fill and fire the 
liquid bipropellant system. Then there is the compli- 
cated series of valves, pumps, turbines, etc., required 
within the rocket itself. Furthermore, the cryogenic 
oxidant, liquid oxygen, presents serious additional 
logistic problems, primarily those of storage and han- 
dling. 

Solid-fuel systems offer a rather great advantage 
in that they are stable, reliable and capable of being 
kept at standby readiness for long periods of time 
without necessity of maintaining excessive handling 
and firing equipment. 

Chief disadvantage lies in specific-impulse ratings, 
which have thus far been substantially less than for 
liquid systems. Generally, fuel must be fabricated in 
the rocket casing itself at the site of manufacture; 
transportation of the system may be cumbersome and 
difficult. 

Solid-fuel elements that are “cast in place” are under 
development now and may lessen the logistic problems 
involved. 

One propellant system heretofore not given wide- 
spread notice is the monopropellant liquid. Monopro- 
pellants are of two types: compounds such as 
methylnitrate, which have self-contained reducing and 
oxidizing segments within the molecules themselves; 
and propellants consisting of solutions or dispersions 
of fuel in an oxidizer. Benzene plus nitrogen tetroxide 
is an example of the latter type. 

Monopropellant systems have, for the most part, 
been very touchy, violently explosive, and dangerous 
to handle. One new monopropellant being developed 
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by the Naval Air Rocket Test Station is reported to 
have a high specific impulse and has been made and 
handled with acceptable safety. 

This new monopropellant’s nature and composition 
are classified. But it has been publicly stated that the 
raw materials are abundant and inexpensive, and that 
the product can be manufactured through conventional 
chemical processes without need for unusual toxicity 
or safety measures. 

For the immediate future, greatest interest will 
probably be shown in bipropellant systems, such as 
those currently under test at the missile base in Cape 
Canaveral, Fla. 

It was announced that dimethylhydrazine was used 
in one of the stages used to place Explorer III into 
orbit. Straight hydrazine is quite superior over con- 
ventional petroleum derivatives as a fuel. Unsymmetri- 
cal dimethylhydrazine (generally produced from di- 
methylamine, not hydrazine) has a lower freezing 
point, however, and is much more compatible than is 
hydrazine with hydrocarbons that can be used in com- 
bination with it. 

Although dimethylhydrazine’s high cost limits its 
use somewhat, superior properties as a fuel make it 
a material that will probably find an important place 
in near-term rocket development. 

From its position in a periodic table, fluorine (and 
its derivatives) would seem to be among the most 
powerful oxidizers. This is borne out by the fact that 
in the super-high-energy range (specific impulse from 
300 to 385) only ozone offers any real competition to 
fluorine. 

Fluorine’s very substantial toxicity and complex han- 
dling problems are considered severe limitations to 
its use. As the science of rocketry becomes more and 
more sophisticated, however, problems of handling 
toxic materials are being solved. 

It seems almost certain that fluorine will eventually 
take its place as an important cryogenic oxidant in 
bipropellant rocket systems, particularly for second 
and third stages of multistage missiles. 

Rocketdyne Division of North America Aviation 
conducted a good portion of the early development of 
fluorine-burning rocket motors. Bell Aircraft now has 
a contract for design of a rocket motor employing 
fluorine as an oxidizer. Bell’s combination is under- 
stood to be fluorine and ammonia. 

Elemental fluorine is currently produced by General 
Chemical Division of Allied Chemical, and by Pennsalt 
Chemicals. (Total consumption of elemental fluorine 
in 1957 probably did not exceed 500 tons, including 
all industrial uses as well as that for rocket develop- 
ment. ) 

In theory, the fuel-oxidizer combination with the 
greatest specific impulse is one that combines elemental 
fluorine with hydrogen. 

Problems of handling liquid fluorine are dwarfed by 
the problems of handling liquid hydrogen, but the 
superiority of the liquid-hydrogen, liquid-fluorine 
rocket over other systems suggests that research on 
such a system would be justified. 

Chlorine trifluoride, bromine pentafluoride, nitrogen 
trifluoride, and oxygen fluoride are all being evaluated. 
These fuels are of potential interest where high per- 
formance overrides cost considerations. 


Cnemicar ENGINEERING—January 26, 1959 


. CHEMICAL TRENDS 


Within ten years, chemical propellants will probably 
have reached their peak of development and limits of 
capabilities. From that point on, more powerful sys- 
tems—such as nuclear or ion-propulsion types—will be 
needed to meet the demand for ever increasing power 
in a small package. 


Organometallics Work Catalytic Magic 


Alkyl aluminums catalyze stereospecific poly- 
merization of olefins. Alkyl boranes pack 40% 
more energy than jet fuels. Methylcyclopenta- 
dienyl manganese tricarbonyl supplements TEL. 


Although organometallic products have been estab- 
lished commercially and in large volumes for some 
years, their manufacture and use has been limited to a 
relatively few compounds. Research work now under 
way promises to broaden significantly the field of ap- 
plication of these products, and should bring about the 
development of a much broader range of materials. 

The keynote to interest in these products probably 
lies in their reactivity, particularly that of those prod- 
ucts where the carbon atom is bonded directly to a 
metal. Compounds with ionic metal-to-carbon bonds 
are very reactive, while organometallics with covalent 
bonds exhibit less, but still substantial, reactivity. 

Applications of larger-volume organometallics, such 
as tetraethyl lead and silicone intermediates, are well 
known. Many other products—arsenicals, Grignard 
reagents, and some mercury compounds like Mercuro- 
chrome—are smaller volume and technically well estab- 
lished. 

Many derivatives of dibutyl tin dichloride are used 
in stabilization of vinyl resins or as polymerization 
catalysts. Completion by Metal & Thermit of a new 
facility at Carrollton, Ky., to produce these products 
represents culmination of a considerable period of 
commercial development work. 

Ethyl Corp.’s development of compound AD-33X 
(methyl cyclopentadienyl manganese tricarbonyl) as a 
supplement to TEL will give organometallic products 
another boost in the important fuel-additive field. 

Two developments have provided new impetus for 
growth in the organometallic field, although a number 
of other factors have undoubtedly stimulated interest. 
The first: a demonstration of the value of metal com- 
pounds as catalysts for sterospecific polymerization of 
olefinic materials. Ability of these compounds to orient 
chain structure of an organic polymer has led to 
tailored properties capitalizing upon inherent advan- 
tages of the material. 

Triethyl aluminum seems well established for poly- 
olefin work, and attention is being given to several 
other types of metal-organic compounds. The possibil- 
ity of use of organometallics as catalysts in manufac- 
ture of polyisoprene forms a new commercial horizon. 

Reactivity and combustion characteristics of certain 
organometallics have projected them into a second 


“major new application—the area of high energy fuels. 


Trimethy! aluminum and triethy] aluminum have a 
pyrophoric character which indicates potential use 
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either in mixtures with, or supplements to, jet fuel to 
avoid flame-out problems. Alkyl borane compounds 
have similar characteristics, although reactivity can 
be reduced by incorporation of a higher proportion of 
hydrocarbon in the molecule. 

Construction is now well along on two major new 
plants to produce alkyl borane compounds for use in 
military aircraft. Major emphasis is being placed on 
air-breathing units. 

In such applications the higher heating value of the 
boron fuel—25,000 Btu./Ib. vs. 18,000 Btu./Ib. for con- 
ventional jet fuel—means a 40% increase in energy 
content. The corresponding increase in speed is of 
obvious interest both from the standpoint of higher 
performance, and elimination of engine weight other- 
wise necessary to achieve comparable thrust. 

Manufacture of boron fuels involves use of diborane 
as an intermediate in the plants of both Olin Mathie- 
son Chemical and Callery Chemical. Diborane is sub- 
jected to heat, causing higher boron hydrides to form. 
These are then reacted with a hydrocarbon (probably 
ethylene) to produce the chemical fuels. 

It is estimated that the initial two plants will have a 
combined capacity of 3,400 tons. This production level 
is relatively low, in view of the reported investment of 
nearly $80 million, but can be accounted for by the 
relatively complex process. The process involves ex- 
tensive refrigeration, regeneration of alkali metals 
from their chlorides, and conversion of the metals to 
the hydrides. 

Until further opportunity has been provided for 
evaluation of the fuels in “chemical bombers,” there is 
no assurance that these products will be adopted 
widely. Some groups believe boron fuels will be pri- 
marily a supplement to conventional fuels, and used 
only when a burst of power is required. Other possibili- 
ties are use in mixtures or perhaps as the only fuel. 

The potential for boron compounds in rockets and 
missiles is also being explored. Considerable effort is 
being devoted to development of a stable, solid, alkyl 
borane compound. This product would permit immedi- 
ate firing of a rocket system without delays for charg- 
ing a liquid fuel. 

It is expected that higher alkyl borane compounds 
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will play an important role in this application. These 
are under development by such groups as Stauffer- 
Aerojet, Callery, and American Potash. 

Development of boron chemistry, accelerated by the 
fuel program, has also extended into new areas such 
as polymer chemistry. The work of Schlesinger and 
his associates has shown the possibility of deriving 
stable polymers from boron, similar in many respects 
to those based on silicon. Basic research is being de- 
voted to the derivation of economically feasible boron 
polymers, and can be expected to culminate in com- 
mercially available products within the next several 
years. 


Refractory Metals Force Thermal Barrier 


Our best alloys fail at about 2000 F. But think- 
ing in this atomic-space age goes way beyond this 
barrier. We need refractory metals—tungsten, 
columbium, tantalum—to match this thinking. 


In the atomic and missile sciences, one common re- 
quirement for materials of construction is that they 
must stand up under stress at high temperatures. We 
have a desperate need today for better materials for 
use at high temperatures. Engineers have designed 
engines and missiles superior to those we have today, 
but these cannot be built until we have better heat- 
resistant materials. 

Today’s best high temperature alloys are based on 
nickel and cobalt. These alloys are good up to about 
1700 F. By applying ceramic coatings to these alloys 
or by cooling them, it may be possible to increase 
temperatures by as much as 200 to 300 F. 

However, for higher temperatures new materials 
must be used—new metals or new ceramic-metal com- 
binations. 

Today it appears that ceramic-metal combinations 
lack a number of engineering properties required to 
make them useful in many applications; research in 
this field is being accelerated. 

By contrast, considerable progress is being made 
with refractory metals. Refractory metals of most in- 
terest currently are chromium, columbium, tantalum, 
molybdenum, and tungsten. These refractory metals 
are of interest because their melting points are con- 
siderably in excess of those metals—iron, nickel, and 
cobalt—which form the basis of our present high-tem- 
perature alloys. 

Chromium is one of our more common metals. It 
is used extensively as an alloying element in steel, par- 
ticularly in stainless steel, but it could become impor- 
tant as a refractory metal in the future. 

Problems associated with chromium are brittleness 
and temperature limitation. Ability to produce very 
high purity chromium may go a long way towards 
overcoming these problems. At best, chromium will 
provide us with a materia] which may permit opera- 
tions at 200 to 300 F. above the limits of present alloys. 

Union Carbide and Metal & Thermit are the largest 
factors in the chromium supply picture. 

Little columbium is produced as a metal today. How- 


January 26, 1959—CuemicaL ENGINEERING 


Z 
| 
| 


ever, it may have a very bright future. Columbium 
ore was in such short supply during World War II and 
the Korean Emergency that the large users, alloy-steel 
producers, had a difficult time obtaining columbium 
for their stainless steels and high temperature alloys. 

However, as is frequently the case when an impor- 
tant demand for metal develops, a number of new de- 
posits were found. Many of these columbium-bearing 
ores are located in Canada, and will in the future re- 
duce our dependence upon African and Asian ore 
sources. While these deposits are low grade and may 
be expensive to process, they provide us with adequate 
reserves. 

The high melting point of columbium has resulted 
in much research on less-expensive processes for pro- 
ducing columbium metal and the development of 
columbium-rich alloys. Problems associated with 
columbium are its relatively poor oxidation resistance 
and the question of diffusion. 

Fansteel Metallurgical, Union Carbide, Du Pont and 
Kennecott Copper share the greatest part of the now- 
small columbium markets. 

Tantalum is a metal which occurs in nature with 
columbium and must be separated in processing. 
Tantalum has important uses today in electronic ca- 
pacitors for airborne and military electronic equip- 
ment, in cemented carbides, and as a corrosion-resist- 
ant material for use in process industries. 

Tantalum’s high temperature properties are very 
similar to columbium. Unfortunately, tantalum is al- 
most twice as dense as columbium and much less avail- 
able in nature. North American columbium ores con- 
tain very small percentages of tantalum. It appears we 
must continue to rely on African and Asian ores for 
our tantalum. 

Unless substantial deposits are found in the West- 
ern Hemisphere, it seems unlikely that tantalum will 
be used as a high temperature material. Columbium 
instead seems a much more likely choice. 

In addition to Fansteel and Union Carbide, there are 
at least four other important tantalum producers who 
will be after their share of this developing market. 

Molybdenum is a rather common metal produced in 
quantity in the United States. Its primary use is as 
an alloying element in steel. 

Molybdenum is a very interesting metal for high 
temperature applications because of its high melting 
point and high strength at elevated temperatures. 
Main drawback to molybdenum is the fact that it 
oxidizes readily at elevated temperatures. The oxide 
so formed is volatile. 

Experimental aircraft jet engines containing molyb- 
denum turbine buckets have been tested, but commer- 
cial use is not possible unless the oxidation problem is 
solved. Much research has been done in an attempt 
to overcome this oxidation problem and real progress 
is being made. 

American Metals-Climax, Molybdenum Corp. of 
America and Kennecott Copper are now the most sig- 
nificant suppliers of molybdenum. 

Tungsten is another refractory metal being con- 
sidered today. 

Much research is being directed towards use of 
tungsten because of its very high melting point, the 
highest of any refractory metal—almost 6100 F. 
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If the problem of availability can be overcome— 
North America is lacking in adequate tungsten ore 
reserves—tungsten may become an important high 
temperature material in spite of its high density (al- 
most three times that of iron, cobalt, nickel, and 
columbium, and twice that of molybdenum). 

Better processes for mining tungsten are under de- 
velopment. Should lower production costs become a 
reality, acceleration of tungsten research would be 
increased. 

Wah Chang is the most important U.S. refiner of 
tungsten. But, as with most of the metals discussed, 
there are many other companies producing the product. 


Premium Plastics Rival Metal, Glass 


Plastics are appearing today which can compete 
in many cases with conventional materials—and 
beat them. Look for a plastics surge in the next 
decade to make past successes look like peanuts. 


Over the past decade, consumption of plastic ma- 
terials has grown from approximately 1.2 billion 
pounds to more than 4.2 billion pounds, in spite of the 
fact that plastic materials have generally been in- 
ferior in some respects to materials they replaced. 

Plastic materials available to the public have gen- 
erally been considered inferior substitutes. This some- 
what odious comparison originated during the war 
when materials, such as rubber, were in short supply. 

Looking back, it is somewhat surprising that these 
plastic materials—some of them highly inflammable, 
others extremely brittle, and all with poor properties 
at both elevated and depressed temperatures—have 
achieved growth of this nature. It is even more sur- 
prising when ‘one thinks back of the torn rain coats, 
the broken toys, and the other misapplications of plas- 
tic materials. 

Those plastic materials which did have fairly good 
properties of toughness, strength, and transparency 
have generally been more expensive than the materials 
they replaced. For example, cellulosics, acrylics and 
nylons have all been more expensive on a per-cubic- 
inch basis than glass, steel, or wood. 

Now, we have commercially available materials 
which do have reasonable temperature properties com- 
bined with toughness and strength: Teflon, Kel-F, 
Fluorothene, and nylon, manufactured by Du Pont, 
Minnesota Mining, Union Carbide and Allied, respec- 
tively. (Spencer and Foster-Grant have recently 
entered the nylon picture.) 

Although these materials have been available for 
several years, they have been severely handicapped by 
certain property deficiencies and a very high cost. 
Teflon was very hard to fabricate and cost approxi- 
mately $5/Ib. Kel-F and Fluorothene cost even more 
and were only somewhat easier to fabricate. Nylon, 
costing over $1/lb., had high mold shrinkage (which 
was often unpredictable), had poor moisture resist- 
ance, and could not be readily fabricated to close toler- 
ances. 

Despite these inadequacies, these materials have 
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been enthusiastically accepted by automotive, elec- 
tronic-equipment, and business-machine manufac- 
turers. 

At first, these materials were so difficult to fabricate 
that a premium price had to be charged by the fabri- 
cator. Today, they are handled with some difficulty, 
but without any premium for fabrication. 

In 1959, we have arrived at the beginning of an age 
where plastic materials will be available which will 
have not only the ease of fabrication generally associ- 
ated with inferior plastics, but also the temperature 


resistance and physical properties generally associated 
with metals, wood, glass, and other materials. 

In 1958, production was begun on three new ma- 
terials: Penton, a chlorinated polyether developed by 
Hercules Powder; Delrin, a polyformaldehyde material 
developed by Du Pont; and Lexan, a polycarbonate 
developed by Genera! Electric. 

These three materials now give the design engineer, 
and the consuming public, plastics which have the 
properties of nonflammability, high strength, high 
temperature resistance, good electrical properties, and, 
most importantly, ability to be fabricated on standard 
equipment with relative ease. 

1958 also saw the commercialization of polypropy- 
lene. Recently introduced in Italy by Montecatini 
under the guidance of Professor Giulio Natta, it is 
now being made in this country by Hercules. 

Polypropylene is another premium material which 
will be low priced, will have good physical strength, 
and superior heat-distortion resistance. 

Table II shows physical properties of these premium 
plastic materials. Now, at long last, industry has 
plastic materials which can be used in many applica- 
tions where metals (like zinc, brass and aluminum), 
wood, glass, and other materials have been used ex- 
clusively. 

And these plastic materials offer advantages, too. 
They can be transparent without being breakable, they 
are strong without being heavy, they are nonflam- 
mable, and, most importantly of all, they may be fabri- 
cated with threads, corners, grooves and turns—all 
to close tolerances. 

They may be fabricated 5, 10, and 15 at a time, 
eliminating costly polishing, machining, buffing, cut- 
ting, drilling, tapping, and other operations which 
generally have to be performed on the metals, glass, 
wood, rubber, etc. 


Linear Polyethylene and Polypropylene Bring New Versatility to Plastics—Table | 


High Density Low Density Isotactic High Impact Rigid 
Property Polyethylene Polyethylene Polypropylene Polystyrene Polyvinyl Chloride 

Heat distortion, °F. at 66 psi....... 165-175 107-121 — 193 140-185 
Softening point, Vicat °F.......... 260 176-224 over 284 — -—— 
Tensile strength, psi.............. 2,500-5 ,000 1,500-2, 400 4,300-5,700 3, 500-8 ,000 — 
4,400 1,100-1,700 4,300-4,900 — 5,000-6, 500 
Hardness, Shore D............... 68 45-55 65 70 75-85 
Impact strength, Izod............. 1.2-4.0 0.8-1.6 —_— 22 0.4-0.8 
tomp., —100 to —200 --90 to —165 under 14 
150 13-42.5 114-170 320 500-560 
ss 400 400-700 500-700 24 5-15 
Dielectric constant................ 2.35 2.3 2.0-2.1 2.5-3.5 3 


* Using 1,000-kg. weight—not comparable to other melt indexes in table. 
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With regard to the future of these materials, only 
experience will show how fast they may grow. Con- 
sider, however, some facts. Upwards of 240 million lb. 
of polystyrene, a generally brittle material, was con- 
sumed in 1957 by industry. Over 600 million Ib. of 
polyviny!] chloride was used, despite the fact this ma- 
terial must generally be mixed with a plasticizer which 
often exudes to the surface. Phenolics, which have al- 
ways been limited to black and perhaps red or green 
colors, with little toughness, are used in quantities ex- 
ceeding 200 million lb. And 20 million lb. of metha- 
crylates, which scratch so readily, were molded. 

These materials and others accounted for approxi- 
mately 900 million Ib. of molding powder in 1957. This 
consumption is expected to increase to 1.370 billion lb. 
for molding alone by 1963. 

When this is considered, it is exciting to speculate 
how fast materials which do not have these disadvan- 
tages can grow. 

In predicting growth for these materials, we do not 
look at replacement of other plastics so much as we 
consider the vast quantity of nonplastic materials 
used by industry which have not yet faced competition 
from any plastic material. We refer to the 222 billion 
lb. of steel, the 800 million lb. of brass and bronze, the 
2.6 billion lb. of aluminum, and the 13 billion Ib. of 
glass used each year. 

If only a small percentage of these materials were 
to be replaced by the new premium plastics—where 
they have a physical advantage and a price advantage 
—consumption figures ten years from now may well 
put in a shadow the startling past growth of plastic 
materials. 

It is perhaps important to note why these materials 
will replace stand-by products accepted by mechanical 
engineers and civil engineers for generations. Plastics 
will replace them because of plastics’ physical proper- 
ties, not in spite of them. 

Consider a simple brass mix-fill valve for an auto- 
matic washer. The metal has to be melted and poured 
into a cast, the cast has to be broken open, and the part 
then has to be machined down to tolerances. Total fin- 
ished cost of such a part approximates $6. 

Compare this, if you will, with an automatic injec- 
tion machine which will in 1} minutes completely 
fabricate, to accurate tolerance, as many as ten such 
parts. There will be no machining operations, and 
there will be no wastage. 

Consider glass, for example, which is fragile. Now 
industry has, in the premium plastic, a transparent 
material which is hard, unbreakable, and can in one 
operation be formed to any tolerance required. 

Another important factor is the multiplicity of units 
which presently go into a rather simple unit for, say, 
the automobile industry. It may be necessary to cast 
five or six different gears and mount them all on one 
shaft. Each must be made to exact tolerance, each 
must fit this shaft. There may be as many as ten dif- 
ferent operations and items mounted in one unit pack- 
age. 

With the premium plastic. materials, this will all be 
done in one operation. You can, if you wish, injection 
mold 5, 10, or 15 different units in one single piece. 

In order to understand the future of these materials, 
you might look around your present surroundings. 
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Look at the number of brass hinges and fittings in the 
room, the gear trains in the clock on the wall, the 
metal light fixtures, which add nothing but weight. 
Consider their being replaced with a transparent, 
lighter material. 

Look at any relatively expensive part formed of 
metal or glass and consider that this could be made in 
a one-shot injection mold in large quantities at a cost 
considerably lower than it is presently being made. 
This, then, is the promise of the premium plastics. 


Polymer Molecules Come Built to Order 


New techniques in polymer modification—iso- 
tactic polymerization, block-and-graft copolymer- 
ization—create special materials, each ideally 
suited for perhaps just one job. 


Over the years, the plastics industry has to an im- 
portant degree enlarged its markets by modifying 
basic resin materials to suit particular needs. 

In the past, this has been done on a rather broad 
scale with vinyl chloride resins, amino resins, poly- 
styrenes, and others. In most cases, however, modifi- 
cations have been achieved mainly through addition 
and mechanical mixing of extraneous ingredients. 

It can be readily recognized that polyvinyl] chloride 
resin per se—a rigid, intractable, and difficult-to-han- 
dle material—would never have become an item of 
commerce had it not been possible to mix it with plas- 
ticizers in order to achieve flexibility and ease of proc- 
essing. Through the addition of these plasticizers, a 
rigid material has become recognized in the general 
public’s mind as a flexible film, suitable for raincoats, 
shower curtains, etc. 

Indeed, use of polyvinyl chloride resin, itself, has 
had a relatively restricted growth. Even today it has 
achieved a market of only about 17 million lb., largely 
in the form of calendered sheet for use in such items 
as price tags, book binders. 

Thus, essentially the whole vinyl chloride industry 
is based on modifications through the addition of plas- 
ticizers and copolymers. 

Another very good example of modification of basic 
polymers is the improvement in impact strength 
achieved in polystyrene through modification with 
butadiene, nitrile rubber, acrylonitrile, and other 
modifying ingredients. By adding these materials to 
pure polystyrene, it is possible to obtain importantly 
improved impact strength, resistance to heat, and re- 
sistance to weather. 

Phenolics have been combined with rubber. Urea 
resins have been modified to change their ionic charge 
and make them suitable for addition to paper (for wet 
strength) and to textiles. 

These are past examples of custom tailoring a poly- 
mer physically in order to achieve a product more suit- 
able for use in presently known applications. 

We are now entering a new stage of polymer modi- 
fication—molecular custom tailoring, if you will—to 
provide materials suitable for each major application. 

These changes are not merely changes in flow prop- 
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erties, moisture content, plasticizer and lubricity con- 
tent, or particle size. They are modifications of the 
basic molecule. And they are not accomplished by me- 
chanical addition of new ingredients such as plasti- 
cizers, but rather by rearrangement of the molecule 
prior to its polymerization or during its polymeriza- 
tion. 

For example, polyethylene is not finding its major 
growth in the form in which it was originally de- 
signed. Instead, we have a variety of densities, a 
variety of physical properties, and a variety of end- 
use properties such as transparency, rigidity, ease of 
handling, speed of extrusion, and so forth. Without 
these modifications, it is quite apparent that poly- 
ethylene could never have become the important ma- 
terial it is today. 

Table I shows comparative properties of high den- 
sity polyethylene, low density polyethylene, and iso- 
tactic polypropylene. As the density of polyethylene 
increases, one can expect to get better stiffness, better 
yield strength, better low temperature properties. As 
melt index goes up, melt fluidity and drawability in- 
crease. 

These advantages are, of course, accompanied by 
some disadvantages, namely decrease in _ tensile 
strength, tear strength, and weatherability. 

It is typical, perhaps, that changing one property 
in a plastic by changing the basic molecule is going 
to result in some advantages and some disadvantages. 
As we enter this new era of changing melt indexes, 
molecular distributions, molecular weights and densi- 
ties, we are going to have a great variety of products. 
We can expect that one resin will be particularly suit- 
able for wrapping bread, that another may be par- 
ticularly suitable for making pipe. It is improbable 
in today’s advanced technology that one resin would 
be equally suitable for both. 

Modifications in the resins today are not, as was 
previously the case, for the advantage or requirement 


of the fabricator. Rather, they are to provide a su- 
perior end product for a particular application. 

It is important today to recognize that the whole 
area of polyolefins has, as in the beginning of most 
other plastic materials, been restricted primarily to 
modifications of the basic ethylene or propylene unit. 
Experimental work in 1958 indicated that, parallel to 
past experience, there will be a widening opportunity 
for copolymerization either by graft or block methods. 

Thus, it is now possible to predict copolymers of 
acrylics with polyethylene, vinyls with polypropylene, 
and silicones with polyethylene. 

With the recent introduction and commercialization 
of isotactic polymerization, we have the possibilities 
of various types of styrene molecules being grafted, 
or copolymerized with more prosaic molecules, to give : 
a great variety of properties, each particularly suited 
for one or perhaps two applications. 

Styrene can be grafted to polyethylene, either in the 
molecular chain or cross linked to the main chain. 
Acrylics can be copolymerized with the vinyl acetates. 
High energy irradiation promises to make possible a 
plastic with the surface properties of an acrylic and 
perhaps the internal toughness of a vinyl. 

As we look into the future we doubt that the trend 
will be towards great volumes of basic materials such 
as polyethylene, polystyrene, and polyvinyl chloride. 
Instead, it appears that there will be relatively small 
quantities of special copolymers and terpolymers, each 
ideally suited for perhaps one need. As copolymer- 
ization and modification of the basic polyvinyl chloride 
resin led it to a growth of 900 million lb., we also ex- 
pect that modifications and copolymerizations with 
polyethylenes and polypropylenes will allow growth of 
a comparable magnitude. 

These are not materials of nature that must conform 
to a rigid molecular structure. They are man-made 
molecules that can be changed to suit the environment 
and application of their use. 


Premium Plastics: Properties to Challenge Wood, Metal and Glass—Table II 


Heat 
Distortion 
°F., 66 Psi. 


Impact 
Notched 
Izod 
Fluorinated 
2.5-4.0 250 
Kel-F; Fluorethene 3.6 
Extreme-Performance 
0.4 
1.4-2.3 
12-16 


0.9-2.0 


1.2-1.4 
1.2-1.4 


Linear polyethylene 
lsotactic polypropylene. . . 


* Lower figure denotes possible future price. 
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Absorption 
Wt. %, 24 Hr. 


Price 
Range 
$/Lb.* 


Dielectric 
Constant 
69 Cps. 


Mold 
Shrinkage 
In. /in. 


Water 


5.00 
8.00 


2.0 
237 


0.005-0.01 


0.00 
0.00 


3.00-1 50 
1.00-0.85 
2.50-1.00 
1.18-0.90 


0.004-0.006 
0.02 

0.005-0.007 
0.020 


0.01 
0.40 
0.30 


0.43-0.35 
0.49-0.35 


0.020-0.050 
0.020-0.050 
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It is certain that the number of products available 
to the plastics fabricator ten years from now will be 
bewildering. It is also probable that he will not know 
all the chemistry or molecular configurations of these 
materials. 

But he will have a choice of properties, designed to 
suit his machinery for the applications which he has 
in mind. This, then, will be the major growth area of 
polymer materials over the next decade. 
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Synthetic Fibers Multiply and Compete 


New chemical-fiber species, new members of new 
species, new blends of new members—all slugging 
it out with wool, cotton, rayon, and each other 
for fabulous textile markets. 


Evolution of synthetic fiber materials has been slow, 
and has followed the path of duplicating nature’s prod- 
ucts. It was a bright day when the Du Pont organiza- 
tion brought out nylon, the first synthetic polymeric 
material suitable for textile use. A great deal of 
money, some $27 million, was expended to produce the 
first pound of nylon. 

Nylon almost immediately replaced silk in ladies’ 
stockings, and has since displaced much rayon, as well 
as more silk. But it did so only at a very great cost 
in educating the public that a synthetic fiber can have 
material advantages over a natural fiber. 

In 1946, the acrylic fibers were introduced to the 
public. They had no one single application, such as 
stockings, where they had a proven advantage over 
the material they sought to replace, but they did find 
some advantage in blankets and sweaters. It then be- 
came apparent that acrylics could be blended with 
wool to provide a final material which had some of the 
properties of wool and some of the properties of acrylic 
fibers. 

Slightly modified acrylics were brought into the 
market by Du Pont (Orlon) and Chemstrand (Acri- 
lan). 

The next star on the textile horizon was the poly- 
ester Dacron, developed by Du Pont. Dacron was orig- 
inally thought to be the first material which could be 
used alone in apparel applications. In response, how- 
ever, to such problems as pilling and accumulation of 
static charge, it was shortly found that mixing the 
polyester with wool provided a better use. 

In 1958, we saw the announcement of several addi- 
tional synthetic fiber materials and important expan- 
sions in capacity for others. Dow and American Cy- 
anamid announced acrylonitrile fibers, Zefran and 
Creslan. Tennessee Eastman announced a new syn- 
thetic acrylic fiber material, Verel. And in the clos- 
ing months of last year, Air Reduction announced it 
is planning to produce vinylon, a polyvinyl] alcohol fiber 
now manufactured in Japan. 

We also expect that other companies will make poly- 
esters similar to Dacron; indeed, such facilities are 
planned by Tennessee Eastman, Beaunit Mills, and 
Celanese-ICI. 

Thus, in the year 1959, we are confronted not with 
one acrylic fiber, one polyester, one nylon, but with 
several new materials, none of which has found a par- 
ticular niche in the market, and all of which will be 
competing for a share of the market now dominated 
by cotton, rayon and wool. 

The graph shows past and projected consumption 
of cotton, wool and the synthetic fibers. It is apparent 
from this graph that wool has already suffered a seri- 
ous inroad from the synthetic fibers, and will continue 
to decline. Cotton and rayon markets are now under 
attack by synthetic fibers. 

Cotton and rayon have two very important advan- 
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tages: They are inexpensive; and they are recognized 
by the consumer for what they can and what they 
cannot do. It will take a long program to educate the 
buyer to understand the advantages of a polyvinyl 
alcohol fiber, a vinyl cyanide fiber, and others. 

It will take a long while before textile companies can 
learn to properly mix these materials so as to come up 
with an overall product the consumer can recognize 
as being superior to cotton or rayon. Yet this is the 
promise we see in 1959 and later years. 

Two major factors exist in 1959 for the first time 
which will effect a change in textile usage. First, 
there is substantial overcapacity for nylon, enough to 
permit nylon to replace virtually all the rayon now 
used in tires. To fight this threat, the rayon industry 
is promoting Tyrex, an improved rayon tire cord. 

Secondly, there is substantial overcapacity in 
acrylics since, in addition to new producers mentioned, 
both Du Pont and Chemstrand have completed sub- 
stantial expansions, These expansions have taken 
place despite the fact that only one fiber, acetate rayon, 
showed any growth last year. 

Therefore we foresee a period of intense competi- 
tion among the various fibers and the many producers. 
This competition may well result in lowered prices and, 
consequently, a time in the not-too-distant future when 
consumption of synthetic polymers may approach that 
of rayon. Certainly by that time there will be many 
new synthetic fibers competing with the ones which 
hold the spotlight today. 


Synthetic Fiber Production 


Million Pounds 


Acrylic 


Glass textile 


» Polyester 


4 Vinyl and 

polyethylene 
4 


1945 


1965 
Source: Textile Organon; Arthur D. Little 
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Petrochemicals Look for New Work 


Hydrocarbon acetylene moves into merchant 
channels. Isoprene’s future hangs on success of 
polydiolefin rubbers under study. Propylene gets 
upgraded to glycerin, acrolein and polymers. 


Like many other areas of the chemical industry, 
petrochemicals are emerging from a period of over- 
glamorization to one of more application of effort to 
find means for utilization of existing plants and more 
realistic evaluation of future needs. 

During the past few years, emphasis has been placed 
upon creation of basic facilities for production of 
hydrocarbons and primary derivatives that require 
further processing for such markets as plastics, fibers, 
rubber, and detergents. Probably most striking has 
been the dramatic increase in capacity for ethylene, 
particularly for merchant sale instead of captive use. 

Growth in ethylene capacity from 3 billion lb. to 5 
billion lb. in the last three years has foreshadowed 
a rapid expected increase for major outlets such as 
ethylene oxide and polyethylene. The polyolefin mar- 
ket, alone, has probably justified some $70-million 
worth of new ethylene facilities. 

Principal ethylene producers are Union Carbide, 
Gulf Oil, and Esso Standard Oil. Newer producers in- 
clude Petroleum Chemicals, Phillips Petroleum, and 
Humble Oil. 

Most new ethylene is coming from refinery-gas 
processing, augmented by cracking of ethane from 
natural gas. Major petroleum companies will hence 
maintain their prime interest in the field, but will 
increasingly be concerned with conversion of ethylene 
to plastics and chemicals, in addition to manufacture 
of ethylene for merchant sale. 

Since ethane is potentially available in substantial 
quantity from natural gas stripping at a number of 
locations, geographical considerations might favor its 
conversion to ethylene at selected points near major 
markets for derivatives. 

Only significant new use for ethylene is in alkyl 
borane compounds discussed above, although this re- 
quirement is now filled by ethanol dehydration. Ulti- 
mate use of ethylene for alkylation to produce high- 
octane blending stocks may change economics of 
chemical conversion considerably—but this is some 
distance off. 

The basic petrochemical industry has been hard 
pressed to maintain profitability at satisfactory levels, 
what with reduced prices for many of the building 
blocks like benzene, styrene, phenol, phthalic anhy- 
dride, and vinyl chloride. Increased competition has 
led to extension of the trend towards vertical inte- 
gration on the part of principal manufacturers. 
Wider availability of process know-how for making 
derivatives has also provided means for exploitation 
of upgraded products by many basic manufacturers. 

Some of the most interesting recent developments in 
petrochemical upgrading have included: Union Car- 
bide’s technique for polymerization of ethylene oxide 
to produce (Polyox) resins that may have interesting 
markets where water solubility is a valuable feature; 
Amoco Chemicals’ adoption of a new process for oxi- 
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dation of xylene isomers to yield a mixture of phthalic 
acids (rather than traditional separation of xylene 
isomers with separate oxidation to the corresponding 
acids); and Shell Chemical’s installation of facilities 
for production of glycerin and acrolein, via oxidation 
of propylene. 

Isoprene now gives promise of becoming a petro- 
chemical of major commercial stature. It will provide 
raw material necessary for commercial-scale manu- 
facture of rubber polymers having properties re- 
sembling those of natural rubber. 

Traditional recovery of isoprene as a byproduct of 
gas-oil cracking will not be sufficient to supply the 
contemplated major market for synthetic natural 
rubber, making it necessary to perfect processes based 
either upon dehydrogenation of isopentane or syn- 
thesis from shorter-chain hydrocarbons. 

B. F. Goodrich, Firestone Tire & Rubber, and Good- 
year Tire & Rubber are all working intensively on per- 
fection of techniques for isoprene polymerization to 
yield an ordered chain structure. Phillips Petroleum, 
pursuing the route based on butadiene polymerization, 
has achieved substantial success in producing rubbers 
useful in heavy truck tires. 

There is good likelihood that two or three demon- 
stration facilities for polydiolefin rubbers, having a 
combined capacity of 50,000-100,000 tons, will be built 
in the next 3-4 vears, although there is currently no 
assurance that the product will be competitive, cost- 
wise, with natural rubber. 

One of the most interesting prospects for future 
development in the petrochemical industry is the 
emergence of hydrocarbon acetylene as a_ building 
block for organic chemicals. 

Of particular interest is the development of new 
merchant-acetylene centers. Calcium carbide acetylene 
has traditionally been an important merchant product, 
moving by pipeline at major producing points such 
as Niagara Falls, Ashtabula, O., and Calvert City, Ky. 
Essentially all capacity for petrochemical acetylene, 
though, has been directed towards captive consump- 
tion. 

The three major plants of Union Carbide, American 
Cyanamid, and Monsanto Chemical are all devoted to 
conversion of acetylene to derivatives such as acry- 
lonitrile, vinyl acetate, and viny! chloride. 

Rohm & Haas has recently completed facilities which 
will be directed primarily to conversion of acetylene 
to the acrylate esters. And Dow Chemical is now con- 
structing facilities which will make acetylene for use 
in a number of derivatives, including acrylonitrile. 

Phillips has indicated interest in manufacture of 
acetylene for merchant sale. The firm will probably 
obtain acetylene as a byproduct of hydrocarbon crack- 
ing to produce ethylene. 

Such projects place relatively-low-cost acetylene at 
the disposal of the chemical industry in the Southwest 
where carbide-derived acetylene has been relatively 
expensive. 

Probably one of the first acetylene targets will be 
vinyl chloride manufacture, where use of the combined 
ethylene-acetylene process permits balancing of hydro- 
gen chloride availability and use. Other installations 
for more complex derivatives—like butynediol, pro- 
pargy! alcohol, and cyclooctatetrene—may then follow. 
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Oral Pharmaceuticals Aim at Mass Market 


Oral drugs make the news: antidiabetics (sul- 
fonylureas), diuretics (chlorothiazides), even polio 
vaccine. Psychic stimulants stir the overly tran- 
quil. All-out assault on cancer grinds ahead. 


In this industry annual government and private re- 
search expenditures amount to an estimated $330 mil- 
lion. Little wonder, then, that new drugs and medical 
breakthroughs are now considered routine. Neverthe- 
less, the year 1958 was largely a year of consolidation 
and improvement of existing products rather than 
one displaying major advances of the stature of the 
Salk vaccine or the tranquilizers. 

However, a number of very important advances in 
research were made, particularly in the fields of cancer 
control. Psychic energizers were actively promoted. 
Many new combination products—those composed of 
two or three vari-functioning ingredients—were 
offered to the ethical trade. 

Introduction of the so-called oral antidiabetic phar- 
maceuticals made substantial inroads on insulin mar- 
kets; further penetration in 1959 is anticipated be- 
cause new products are being readied for the market. 

Combined government, institutional, and industrial 
research in the field of cancer is of substantial magni- 
tude. In 1957, the government alone spent $9-$10 mil- 
lion to screen existing compounds. 

The reward for the successful solution to the cancer 
puzzle is largely in terms of the relief of human suf- 
fering. Although one person in four will have a malig- 
nancy sometime during his lifetime, it is doubtful that 
a single compound will be equally effective for the 
hundreds of types of human cancer. It is not antici- 
pated that the overall market for any single compound 
will be large. 

Researchers are now able to cure or control many 
malignant tumors produced or occurring in mice, but 
the same compounds fail to produce comparable results 
in humans. The link between the mouse and man de- 
pends on differences in the tumors themselves, and on 
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dissimilar metabolic functions. Identifying the miss- 
ing link may provide the answer to cancer control, 
now so diligently sought. 

Various approaches to cancer control are being 
taken, but antibiotics and steroids are the two most 
promising classes of compounds so far. 

As research for safer and more effective tranquil- 
izers continues, drugs with just the opposite effect-—— 
“phychic stimulants’—have recently made news. 
Psychic stimulants to overcome depression and elevate 
the mood are recognized as valuable medical tools and, 
although not new in medicine, are receiving renewed 
attention by major pharmaceutical firms that do not 
now have products of this type. A psychic stimulant 
is frequently recommended as a central stimulant to 
assist a patient in dieting. 

Hoffman-La Roche, Riker Laboratories and Wallace 
Laboratories awe presently marketing products in this 
growing field. 

Diuretics are compounds that control swelling 
caused by accumulation of body fluids (edema), an oc- 
currence often associated with heart disease and preg- 
nancy. A major breakthrough last year was the 
introduction of chlorothiazide (Merck’s Diuril). This 
product can be taken orally, and its effectiveness is 
maintained after prolonged use. It also is very useful 
in treatment of high blood pressure. 

New products similar to Diuril are now appearing 
with superior effects claimed. Ciba’s Esidrex (dihydro- 
chlorothiazide) and Merck’s HydroDiuril (hydro- 
chlorothiazide) are two of these. 

One very bright spot in the pharmaceutical industry 
is the success of Upjohn’s Orinase in controlling dia- 
betes. Orinase, a compound that can be administered 
oraliy instead of by hypodermic injection as with 
insulin, already has sales at an annual rate of about 
$10 million/yr. Present annual insulin market is about 
$21 million. 

Pfizer’s oral antidiabetic, Diabanese, just released, 


should show a substantial growth rate during the next 
few months. It is reported to be a longer-acting drug 
than Orinase. 

All compounds presently on the market are pri- 
marily for the control of diabetes in individuals over 
thirty, who inherently have the ability to produce in- 
sulin in their systems. These oral “insulins” are not 
effective in controlling diabetes in young people inca- 
pable of producing their own insulin. 

U. S. Vitamin Corp. claims it has developed a prod- 
uct, now under clinical test, that will be effective for 
both young and old. If so, the ordeal of the hypoder- 
mic needle may soon be over for the diabetic. 

Although not as spectacular as Salk vaccine for con- 
trol of polio, Asiatic-flu vaccines produced by the U. S. 
pharmaceutical industry were brought to market in 
record time—an indication of what the industry can 
do when it throws its full efforts behind a project. 

Flu-vaccine markets may fluctuate from year to year 
depending upon the extent of outbreaks, yet world 
markets are of great potential interest to United 
States companies. As far as is known, Poland is the 
only country behind the Iron Curtain that has had a 
significant supply of flu vaccine, and this was all from 
American sources. 

Despite the fact that millions have received Salk 
vaccine, millions more have not. One restriction to 
greater distribution of the drug: it must be adminis- 
tered hypodermically by a skilled technician or doctor. 

A major breakthrough in the form of a vaccine to 
be taken orally has been announced by Lederle Labora- 
tories, Division of American Cyanamid. Unlike Salk 
vaccine produced from killed virus, Lederle’s new prod- 
uct is an attenuated live-virus vaccine. 

These live, but weakened, viruses are incapable of 
causing paralytic polio, but are able to cause the body 
to manufacture polio antibodies. Oral polio vaccines 
should do much to cultivate more widespread use both 
here and abroad. 


RICHARD F.. MESSING is manager of 
ADL’s Industrial Economics Sec- 
tion. A chemical engineering 
graduate from Minnesota, he spe- 
cializes in chemical market research 
and product development, and in 
technical investment analysis. Dur- 
ing World War II Messing did re- 
search in evaluation of incendiary 
bombs. He joined ADL in 1945. 
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Liquid Fertilizers Pack More Plant Food 


Fertilizer makers build better liquid products, 
pack more into them—a faster, surer way to de- 
liver food to the plant and give better margins 
to producer, distributor and farmer. 


The long-term trend towards higher-analysis mate- 
rials—providing savihgs in handling, bagging, and 
freight—continues to be one of the most active trends 
in the fertilizer industry. Average content of N, 
P.O, and K.O in fertilizers is now running at a level of 
about 30%. 

Development by TVA of a process for superphos- 
phoric acid analyzing 76% P.O,, vs. conventional 54% 
P.O,, provides further stimulus in the direction of 
higher-analysis materials. 

This product should permit manufacture of higher- 
analysis liquid fertilizers which are more competitive 
on an analysis basis with dry products like ammonium 
phosphate. Reducing the burden of transporting addi- 
tional weight, in the form of water, when using the 
liquid mixed fertilizers should enable these products to 
gain wider acceptance by producers, distributors and 
farmers alike. 

The trend towards more liquid products continues 
to be one of the most important facets of fertilizer 
growth. Complete liquid fertilizers containing nitro- 
gen, phosphate, and potash continue to grow in the 
Middle West, particularly in Illinois. 

In addition, several sections of the country have 
been turning rapidly towards direct application of non- 
pressure nitrogen solutions. Although both pressure 
and nonpressure nitrogen solutions compete with di- 
rect application of anhydrous ammonia to a certain 
extent, the principal area that solutions are aiming at 
is the solid-ammonium-nitrate market. 

Urea-containing solutions, averaging about 32% 
nitrogen, have shown particular growth, and are ex- 
pected to make further inroads on other nitrogen mate- 
rial applied directly to the soil. 

While the overall outlook for use of chemicals in 
agriculture is improving because of higher farm pros- 
perity, suppliers of plant food continue to be plagued 
by price competition and oversupply. The year just 
ended probably saw more new facilities for primary 
plant-food materials (particularly nitrogen and pot- 
ash) brought into production than any other peace- 
time year in U. S. history. 

These plants represent the culmination of a period 
of earlier planning and plant construction stimulated 
by the rapid postwar increase in plant-food use. The 
result has been the creation of a higher proportion 
of overcapacity for primary plant-food materials than 
has prevailed for many years. Typical operating rate, 
for facilities producing primary nitrogen, phosphate, 
and potash materials, is less than 70% of rated ca- 
pacity. 

Production difficulties experienced in many new am- 
monia plants have helped to offset the burden of excess 
capacity, although most of these problems have re- 
cently been resolved. 

The pricing situation for nitrogen products has been 
confused by a number of special arrangements in se- 
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lected areas. The prospective reduction in synthetic 
ammonia prices to $63-66/ton on the West Coast re- 
flects intense competition among suppliers for markets 
in that area. 

It is interesting to note that the the proportion of 
overcapacity in the western area is, in fact, substan- 
tially greater than the proportion for the rest of the 
country. 

Potash has also declined—from 36¢/unit K,O to 31¢/ 
unit—although the impact of Canadian potash produc- 
tion remains to be felt. Development of deposits in 
Saskatchewan is actively under way, although some 
lease-holders of these deposits are awaiting improve- 
ment in the potash market outlook before proceeding 
with their plans. 

The fertilizer season ending last July provided dis- 
appointment for many manufacturers because the ex- 
pected increase in demand did not materialize. While 
additional soil moisture undoubtedly contributed to 
demand growth in the Southwest, the excess of mois- 
ture in many parts of the country acted adversely on 
fertilizer consumption. Thus, growth in some areas 
was cancelled by slack demand in others, with no sig- 
nificant change in overall consumption of plant food 
material. 
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Pesticides Deliver Selective Kill 


‘Shift to phosphate insecticides points up per- 
plexing demands on any pesticide: It must be pre- 
cisely lethal, overcome adaptive resistance, yet 
work well within safety regulations. 


The pesticide portion of the agricultural chemicals 
field has shown a significant upturn in the past year, 
and gives promise of developing the stature long pre- 
dicted for it. 

Insecticides are characterized by dependence on 
weather—which affects the level of infestation—and 
continued displacement by new materials and tech- 
niques. About 70 insecticides are now marketed com- 
mercially. Biological control of insects, involving use 
of specific viruses or bacilli and use of lures, is receiv- 
ing active attention because of its highly selective, 
positive action. 

Although herbicides, fungicides, and nematocides 
are regarded as the most promising products in the 
pesticide field, specialty insecticides are still under in- 
vestigation by many companies. Emergence of resist- 
ant strains of insects has necessitated constant shift- 
ing among products, with emphasis on materials 
having higher potency. 

One instance is a continued shift from the chlorine 
family to the phosphate family. Phosphates, in gen- 
eral, have much higher toxicity levels and can be used 
in significantly smaller quantities than most of the 
traditional chlorine-based insecticides. Because they 
go further, phosphates can thereby offset their cost 
disadvantage. 

Phosphates tend to be nonresidual, of increasing 
importance in view of governmental regulation 
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of residue tolerances. Stauffer Chemical’s Trithion 
(O, O-diethyl-S-p-chlorophenyl thiomethyl phosphoro 
dithioate) is an example of the newer organophosphate 
materials in the insecticide field. 

The possibility of wider use of systemic materials 
continues to provide one of the most interesting areas 
for research work in this field. One example is Thimet, 
used primarily on cotton and vegetables for sucking 
insects. Others are Demeton (Systox), now widely 
used, and Bayer’s Co-ral, used as a systemic insecticide 
for cattle. 

The work-horse of the insecticide field, DDT, is rela- 
tively stabilized in the domestic market, but should 
grow substantially in exports to countries using it for 
malaria control. The U. N. and the ICA are expected 
to continue to support shipments to. other countries 
beyond their ability to produce economically. 

Two of the interesting new insecticides: Union Car- 
bide’s Sevin (1-naphthyl N-methyl carbamate), which 
is like DDT in having a wide potential in addition to 
being safe for humans; and Food Machinery’s Thio- 
dan (hexachlorohexahydro methano benzodioxathiepin 
oxide), an effective tobacco insecticide. Guthion, 
Chemagro’s phosphate insecticide, shows considerable 
promise for use on cotton. 

Some 40 herbicides are now marketed commercially, 
most based on 2,4-D or 2,4,5-T. This area shows a 
large potential for growth since losses due to weeds 
are still twice those due to insects. The most impor- 
tant current trend in the field is toward some specific 
herbicides. 

Two examples: the 2,4-D butyric acid derivatives, 
particularly the amines, salts and esters, which are 
used for post-emergence treatment of corn and pea- 
nuts; and the substituted triazines, such as Geigy’s 
Simazin, which is 2-chloro-4, 6 bis (ethyl amino) -S- 
triazine. This product shows spectacular selectivity 
when used for corn treatment. 

Another product of interest is Stauffer Chemical’s 
Eptam (ethyl di-n-propyl thiol carbamate), which is 
an all-purpose herbicide useful for both grasses and 
broad-leaf weeds. 

Fungicides and soil fumigants are growing rapidly, 
as some of the new and more effective products be- 
come available. Glyodin and captan, both dithiocarba- 
mates, are typical among the versatile and safe fungi- 
cides. D-D mixture and methyl bromide continue to 
see wide use in soil fumigants. Vapam (sodium 
methyl dithiocarbamate) is also of interest in the 
latter market. 


Reprints Are Available 


Circle Reprint No. 132 on the Reader Service Card 
(page 165) and we'll send you another copy of this 
14-page feature report on the tempo and direction of 
today’s most forward-looking product trends in your 
industry. Price 50¢/copy. 
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New charts provide .. . 


Proper design of furnaces, oil 
heaters, boilers, ramjets, after- 
burners must take into account 
heat exchange between combustion 
gases and an enclosing duct. 

This is no easy problem, particu- 
larly in calculating thermal radiant 
heat exchange. It is essential to ac- 
count for nonluminous gas radia- 
tion—combustion products such as 
CO, and H.O absorb and emit sig- 
nificant thermal radiation. The 
magnitude of this radiation can be 
a large fraction of total heat 
transfer. 

Of course, there are methods for 
calculating this radiation.*?* But 
they are tedious and time-consum- 
ing. 

We have developed a simple and 
complete graphical solution which 
greatly decreases calculation time 
while retaining accuracy. The tech- 
nique calls for inserting variables 
into three “go-around” charts 
which yields a radiant heat trans- 
fer coefficient.* 

Some words of caution are neces- 
sary, however, before using these 
charts. They are based on hydro- 
carbon-air combustion gases, spe- 
cifically nonluminous gases (CO. 
and H.O) resulting from the com- 
bustion with air of a fuel having a 
0.182 hydrogen/carbon weight 
ratio. This is a typical value for 
kerosene and jet fuels. 

The charts presented are accu- 
rate to within 6%. And there are 
methods available for extending the 
charts to include rich mixtures, 
other hydrocarbons and non-hydro- 
carbon fuels. 


How To Use Charts 


In using the curves, the follow- 
ing variables must be known: 


* A complete description of the theory 
and assumptions used in constructing the 
charts may be obtained from the author 
on request. 


AARON FEDER, Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
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Quick Way to Radiant Heat Transfer 


In your next design eliminate tedious calculations by using these 
simple charts for getting a radiant heat transfer coefficient. 


e Fuel-air ratio. 

¢ Duct surface temperature, F. 

eGas temperature, F. 

¢ Gas to duct temperature ra- 
tio expressed in Rankine degrees. 

¢ Static pressure in psia. 

e Beam length for rays of radi- 
ation, ft. 

e Emissivity of duct surface. 

Having the above variables, the 
radiant transfer coefficient can be 
found. Proceed as follows for 
Chart 1: 

1. Go vertically from a value of 

fPL to a value of T, in Ia. 

2. Move horizontally to the curve 

for: P. 

8. Proceed vertically to value of 

Ta in Ie. 

4. Move horizontally to a value of 

T, in Id. 

5. Read directly downward for the 
value of eg (7T,/100)*. 

Now go into Chart 2: 

. From a value of fPL/(T,/T,) 
move horizontally to a value of 
T, Tia. 

. Proceed vertically to T/T. value 
in IIb. 

. Move horizontally to a correct 
pressure P in IIc. 

. Then vertically to a 7, value in 
IId. 

5. Move to the value of 7, and fPL 

in Ile. 

6. Read ag (T._/100)*. 

After subtracting the value of 
Chart 2 from the value from Chart 
1, go into Chart 3: 

1. Read down to the difference 

(T,-T,) in IIIa. 

2. Move horizontally to e, in IIIb. 

3. Read up from this point to get 

value for h,,. 


wo 


Work an Example 


Let’s take a typical example and 
see what answers we get. Assume 
a fuel air ratio of 0.067; surface 
temperature of 2,460 R., gas tem- 
perature of 4,220 R.; chamber pres- 
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sure is 40 psia.; radiation path 
length is 2.1 ft.; duct emissivity 
0.60. 


Thus 7¢/T,=1.72, f PL =5.63, 


SPL _ 
To/T. 3.27, and T¢—T,=1,760 F. 


From Chart 1: (7,/100)4=3.75 x 10° 
From Chart 2: ag (7,,/100)4=9.4 x 104 
From Chart 3, where ¢,=0.6, =22.0 


Extending Graphical Solution 


Rich Mixtures—It is recom- 
mended that when the charts are 
applied to rich mixtures, f should 
be given the value of 0.067 (stoichi- 
ometric). But T, (gas tempera- 
ture) should correspond to the 
actual fuel-gas ratio considered. 

Different Hydrocarbons — A 
fairly accurate correction for varia- 
tion in the hydrogen-carbon ratio 
(weight) may be made by reading 
the curves at a fictitious fuel-air 
ratio, f’ given by: 


Here y = k, (fPL)". For fPL 
from 0.1 to 15 use a k, of —0.242; 


Nomenclature 


f Fuel/air ratio. 

hry Radiant heat transfer coeffi- 
cient from gas to wall, Btu./ 
hr./sq. ft./F. 

L Path length for rays of radia- 
tion, ft. = 0.9 D where D is 
diameter of a cylindrical com- 
bustion duct (Also see Ref. 1, 


p. 88). 
P Chamber static pressure, psia. 
T2 Gas temperature, F. 
7, Chamber surface temperature, 
F. 


T:/T, Temperature ratio where 7, 
and 7, are in deg. Rankine. 
ag Gas absorptivity (CO. and 


H.O). 
Gas emissivity (CO. and H.O). 
€s Chamber surface emissivity. 
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k, of 1.429 for 2,000-4,000 F., 
0.960 at 1,000 F., 0.530 at 0 F. For 
SPL i5 to 80 use k, of +0.227; k, 
of 0.385 at 2,000-4,000 F., 0.273 at 
1,000 F., 0.208 at 0 F. Use the cal- 
culated f’ value when going into the 
three charts. 

Non-Hydrocarbon Fuels—For a 
rough approximation, the charts 
presented here can be used. They 
should at least reflect relative sever- 
ity since the quantities, gas tem- 
perature, gas concentration (gas 
pressure) and path length appear 


to be controlling for all luminous 
and nonluminous gas radiation. 
Other Path Lengths—-For a gas 
enclosure which does not approxi- 
mate the shapes tabulated in Ref. 1, 
use the following formula :* 
L = 0.9 (4V/A) 
where V = enclosure volume, cu. ft. 
A = enclosure surface area, sq. ft. 
The charts as presented here are 
plotted for the following ranges: 
fPL—0.1 to 80 ft.-lb./sq. in.; P— 
2.5 to 300 psia; 7, and T,—0 to 
4,000 F. 


Free—For your files—Check your Reader Service postcard (p. 166) for an extra copy of this article. 


3. Enter With 
Difference Between 
Two Factors... 


Radiant transfer coefficient, hrg 


Tg= gas temperature, F. 

surface temperature, F. 

€g= gas emissivity 

absorptivity 

= surface emissivity 

Nrg = transfer coefficient, Btu, /hr-ft2 


Tg 4_ Ts 4 


... Read 
Radiant Heat 
Transfer 
Coefficient 
From Chart 
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¢ What are the aims of corrosion testing? 


¢ What physical measurements help evaluate corrosion? 


¢ What are the requirements of a good corrosion test? 


© How do we use accelerated corrosion tests? 


Corrosion 


REFRESHER ON CAUSE AND CURE 


Correlate Corrosion Testing Methods 


ROBERT V. JELINEK, Syracuse University, Syracuse, N. Y.* 


The ultimate test of corrosion re- 
sistance of any material is its en- 
durance in actual service. To pre- 
dict this endurance as closely as 
possible, we use various corrosion 
tests. Unfortunately, even the best 
tests are neither universally appli- 
cable nor totally reliable, since they 
involve many environmental fac- 
tors and variable material prop- 
erties. 

We know that seemingly minor 
differences in manufacturing and 
fabrication procedures can affect 
markedly the corrosion resistance 
of most materials. Hence, assur- 
ance of truly representative sam- 
ples is a major problem in all 
corrosion testing. Equivalence of 
exposure conditions is always diffi- 
cult to achieve, especially for accel- 
erated tests. 

However, through experience we 
learn which tests are best for a 
given need and what safety factors 
must be applied to the test results. 
Recent developments in statistical 
analysis of data provide useful 
techniques for dealing with prob- 
lems of reproducibility inherent to 
corrosion testing. 

To understand better the useful- 
ness and the limitations of the 
many corrosion tests in common 
use, we classify them according to 


*To meet your author see Chem. Eng. 
Nov. 17, 1958, p. 154. 
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Corrosion Test Objectives 


e Study the corrosion mechanism and 
the factors that influence it. 


® Select the best material or protective 
coating to withstand a particular 
corrosive environment. 


e Determine the environments which a 
given material withstands. 


e Develop materials for particular uses. 


e Study the effectiveness of various 
protective measures. 


Control product uniformity in the 
manufacture of corrosion-resistant 
materials. 


their principal objectives. In the 
table above, we list these objectives. 

Corrosion tests may be further 
described as laboratory tests, field 
tests or service tests depending 
upon the manner in which they are 
carried out. Laboratory tests afford 
the closest control of significant 
variables but do not always aim at 
exact duplication of service condi- 
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tions. Correlation of laboratory re- 
sults with performance of materials 
in actual use is essential to proper 
validation of test procedures. In 
field tests, materials are exposed for 
long periods of time to pertinent 
natural environments over which 
some degree of control may be ex- 
ercised. 

In service tests, materials are ex- 
posed to actual service conditions. 
These tests are done by inserting 
coupons (specimens) into operating 
plant equipment or by constructing 
a small pilot plant of test materials. 

For many years a concerted but 
fruitless effort was devoted to the 
development of a universal labora- 
tory accelerated corrosion test 
which could accomplish the general 
objectives given in the table. 
Among these accelerated tests were 
the salt-spray test, several acid im- 
mersion tests and various simulated 
atmosphere tests. 

These attempts failed to yield the 
desired all-purpose test for two sig- 
nificant reasons. First, in intensi- 
fying corrosion conditions to pro- 
duce severe attack over a short test 
period, the artificial environments 
used do not even approximate con- 
ditions encountered in actual serv- 
ice. Second, different materials be- 
have in such widely varying ways 
that no single test environment can 
apply equally well to all materials. 
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CORROSION REFRESHER... . 


Application 


Common Methods for Evaluating Corrosion Effects, Table | 


Advantages 


Limitations 


Visual observation 


Detect occurance of attack and identify 
its general nature. 


Simple 
Confirms other data 


Subject to human error 
Qualitative only 


Weight change 


Determine extent and rate of uniform 
corrosion. 


Simple 
Quantitative 
Direct 


Errors in sample cleaning 

Not applicable to special 
types of attack 

Multiple specimens required 


Microscopic 


Identify type of attack 
Measure depth of attack and pitting 
Determine relative attack on alloy com- 


ponents 
Follow changes in crystal structure 


Excellent supplementary 
method 


Not always quantitative 


Physical property 
change 


Evaluate deterioration of material via 
tensile strength, ductility, impact, re- 
sistance, hardness, etc. 


Direct measurement of change 
in structural properties 


Measures total effect; does 
not distinguish effects of 
several types of attack 


Electrical resistance 
change 


Follow property and composition 
changes 
Evaluate environment corrosivity 


Non-destructive 
Adaptable to continuous 
measurement. 


Indirect, requires calibration; 

Does not distinguish between 
types of attack 

Subject to surface-to-volume 
errors 


Hydrogen evolution 


Laboratory tests where hydrogen evo- 
lution occurs in corrosion mechanism 


Adaptable to rate measure- 
ments 


Does not determine distribu- 
tion of attack 


Oxygen absorption 


Laboratory tests where oxygen absorp- 
tion occurs in corrosion mechanism 


Adaptable to rate measure- 
ments 


Does not determine distribu 
tion and type of attack 


Analysis of corrosion prod- 
ucts required 


Consequently the search for a uni- 
versal test has been abandoned. 
However, a number of acceler- 
ated test procedures have been 
adopted for special purposes. They 
are particularly useful in produc- 
tion control testing and in the quali- 
tative screening of various materi- 
als where experience has shown that 
a given test environment produces 
reasonably valid results. 


What Corrosion Tests Mean 


We shall not attempt to describe 
test procedures" * ° in detail or even 
to review all of the common corro- 
sion tests. Rather we shall comment 
briefly on the types of tests applica- 
ble to various problems and on sig- 
nificant trends in corrosion testing. 

First a word about the many 
methods for evaluating and ex- 
pressing corrosion effects. These 
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involve principally gravimetric, 
electrochemical, microscopic or 
physical property measurements as 
summarized in Table I. 

Often two or more methods are 
used concurrently to enable better 
interpretation of results. Thus the 
microscope is a valuable auxiliary 
tool in nearly all corrosion studies. 
Metallographic examination can 
show directly the progress of cor- 
rosion, the extent of selective attack 
and pitting and other effects diffi- 
cult to measure by other methods. 

For design purposes, test results 
must be expressed in definite physi- 
cal terms. When corrosion is uni- 
form and occurs at reasonably con- 
stant rate over a fairly long period, 
reporting results in terms of av- 
erage weight-loss or penetration 
rate is valid. 

The usual units are milligrams 
per square decimeter per day 


(mdd.) or inches per year (ipy.). 
The latter unit permits a quick 
mental estimate of the probable life 
of a structure of known thickness. 
Allowance can be made for pitting 
by reporting maximum penetration 
as well as average penetration for 
the period of test. Speller* defines 
pitting factor as the ratio between 
maximum and average penetration. 

In types of attack where weight- 
loss is not significant, the harmful 
physical effects of corrosion may be 
expressed better as change in some 
key physical property such as hard- 
ness, tensile strength or fatigue 
limit. Whenever possible, corrosion- 
time curves should be reported to 
prevent potentially-dangerous ex- 
trapolation of average rates. 

In finding a suitable material for 
a particular service or of delineat- 
ing the environments which a given 
material will withstand, it is almost 
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. CORROSION REFRESHER 


Application 


Advantages 


Limitations 


Electrochemical 
Single electrode 
potential 


Potential differ- 
ence between un- 
like metals 


Shorted-cell cur- 
rent measurement 


Anode and cath- 
ode polarization 


Film resistance 
measurement 


Study film formation and breakdown at 
a metal surface 


Study galvanic effects 


Measure extent of corrosion relative to 
standard noble metal 


Study galvanic and concentration cell 
corrosion 
Determine total polarization current 


Determine film penetrability 


Distinguishes between anodic 
and cathodic control 

Measures electrochemical 
driving force 


Measures relative tendency to 
corrode 


Simplicity 


Yields semi-quantitative esti- 
mate of corrosion rate 


Qualitative indication of film 
breakdown in different en- 
vironment 


Does not measure extent or 
rate of attack 

Requires careful interpreta- 
tion 


Qualitative only 


Errors from electrode spacing 
solution resistance, unnatu-, 
ral deposit of corrosion 
products 


Does not measure distribution 
of attack 


Interference of alternate 
reactions 

May measure decomposition 
potential 


Optical inspection 


Study growth of surface films 


Non-destructive, continuous 
measurement 


Complex apparatus 
Difficult interpretation 


Environment analysis 


Study product contamination from cor- 
rosion in service tests ; 

Follow relative corrosion of metal com- 
ponents in laboratory tests 


May be necessary for product 
specifications 

Applicable to trace quantities 

Useful in liquid metal corrosion 


Does not show distribution of 
attack on metal. 

Material balance required for 
liquid metal corrosion. 


studies 


always fruitful to consult the ex- 
tensive literature® on corrosion. 
In most cases, this search narrows 
the choice considerably. 

Initial qualitative laboratory 
tests simulating service conditions 
should then be made in as simple 
a manner as possible. Finally quan- 
titative corrosion rate measure- 
ments on the few most attractive 
materials can be made by using 
service tests in actual or pilot-plant 
equipment. 


Use Correct Test Methods 


Regardless of the specific meas- 
uring technique or test procedure, 
there are some general criteria ap- 
plicable to planning and carrying 
out a good corrosion test. These cri- 
teria are summarized in Table II. 
Most of those in the table apply to 
other tests of engineering tests as 
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well. Unless the criteria are strictly 
observed, we can readily get mean- 
ingless results. 

Specimen selection and prepara- 
tion are especially important in cor- 
rosion testing. First, we must be 
certain that the specimens are truly 
representative of the material un- 
der test and that they are of the 
proper size and shape. Second, a 
sufficient number of specimens 
must bé prepared to permit proper 
replication of results and, if neces- 
sary, the use of control specimens 
or blanks. 

Third, the specimens must be 
properly cleaned, prepared and pre- 
served until the test begins. Details 
of various cleaning methods** are 
covered in the literature. Upon com- 
pletion of the test, prescribed tech- 
niques for specimen cleaning and 
removal of corrosion products must 
be followed carefully if weighings 
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and other measurements are to be 
accurate. 

In selecting experimental condi- 
tions and designing equipment, con- 
sult pertinent literature and previ- 
ous experience keeping in mind test 
objectives. Next, build and operate 
test equipment so that it withstands 
the experiment. We must be care- 
ful that equipment corrosion or 
malfunction does not contribute ex- 
traneous effects to the data. Finally, 
in analyzing and interpreting the 
data, use proper techniques and 
principles. Wherever __ possible, 
avoid empiricism and apply funda- 
mental principles. 

Several of the accelerated corro- 
sion tests originally proposed for 
all-purpose use are still widely em- 
ployed as arbitrary performance 
standards in both government and 
industrial specifications. The best 
known is the salt-spray test in 
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CORROSION REFRESHER .. . 


Criteria for Corrosion Tests, 
Table Il 


© Proper selection and preparation of 
test specimens. 


© Selection of experimental conditions. 
Corrosive environment, tempera- 
ture, duration of exposure. 


Design and construction of equip- 
ment. 


Proper conduct of experiment. 
Control of process variables. 
Orderly collection of data. 
Thorough cleaning of specimens. 
Proper evaluation of test results. 


Analysis of data 
Technical and statistical. 


Interpretation and correlation of 
results. 


which specimens are exposed to fine 
spray or mist of sodium chloride 
solution in a closed chamber at 
constant temperature. 

Fog particles which settle upon 
the inclined test surfaces constantly 
replenish the corrosive solution. 
The extent and nature of corrosion 
after a specified exposure period 
serve as an index of quality. Corro- 
sion acceleration’ in this test is be- 
lieved to result from continuous re- 
plenishment of oxygen in the solu- 
tion film. 

Customary specifications °’ call 
for 95 F. and 20% sodium chloride 
solution, although less concentrated 
solutions are sometimes used. Con- 
struction and dimensions of the test 
chamber are not rigidly specified. 
However, a baffle is required to pre- 
vent direct impingement of spray 
on the samples. Test results are 
sensitive to temperature, but not to 
salt concentrations over the range 
from 3 to 20%. Oxygen solubility 
in 20% solution is less affected by 
temperature than in less concen- 
trated solutions. Nozzle clogging 
restricts use of more concentrated 
solutions. 

Although vaguely similar to the 
atmosphere encountered in severe 
marine exposures, the artificial en- 
vironment used in salt-spray tests 
should be regarded entirely as an 
arbitrary standard widely accepted 
as a matter of convenience and 
custom, 

A number of variations and modi- 
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fications’ including intermittent 
operation, acidified solutions and 
different salts have been tried with 
varying degrees of success. Mc- 
Master® has evaluated several of 
these modifications and compared 
typical results in terms of a per- 
formance index number. 

Recently the General Motors 
Corp.” adopted a new salt-spray 
formula containing 5% sodium 
chloride and 0.04 oz./gal. of cupric 
chloride. The solution is maintained 
at a pH equal to 3.2 and is sprayed 
at 120 F. 

Immersion tests are also popular 
in laboratory testing. Various types 
of total, partial and intermittent 
immersion apparatus **” are used 
in accelerated tests. Corrosive 
media range from sea water to acid, 
base or salt solutions. Again these 
arbitrary procedures for material 
evaluation depend upon empirical 
standardization and trade accept- 
ance. However, immersion tests are 
satisfactory for routine checking 
on a mass production basis. Kutzel- 
nigg™ gives an extensive review of 
accelerated corrosion testing prac- 
tice in Europe. 


Consider Special Tests 


A trend in laboratory testing is 
the perfection of special property 
tests applicable to specific materials. 
These tests aid in the development 
of new alloys and in controlling 
production quality. Such tests do 
not attempt to measure the service 
life of a metal but rather to indi- 
cate its tendency toward special 
types of corrosion. 

In these tests, we often employ 
mechanical property measurements 
as criteria of damage. Included in 
this type are corrosion fatigue 
tests, stress corrosion tests and 
chemical tests. For example, sus- 
ceptibility of brasses to dezincifica- 
tion’ is indicated by reduction of 
tensile strength upon exposure to 
cupric chloride solution. Tendency 
toward season cracking” in brass is 
detected by cracking upon brief ex- 
posure to a solution containing 10% 
mercurous nitrate and 1% nitric 
acid. 

The popularity of stainless steels 
has drawn attention to various 
tests for stress corrosion cracking. 
Originally test equipment’ in this 
area was large and _ expensive. 
Present procedures emphasize use 
of multiple small samples and 
simple loading techniques such as 


U-bend specimens loaded by means 
of a bolt through the open end. 
Williams" used this type of speci- 
men in studying chloride and 
caustic stress corrosion of austen- 
itic stainless steels. 

In two recent articles, Fraser” 
discusses the general requirements 
for a successful stress corrosion 
testing method. He develops the 
concept of critical strain at which 
the probability of failure is one- 
half. This new approach employs a 
statistical method called probit 
analysis. 

For several years the chemical 
industry has employed a number of 
qualification tests in its specifica- 
tions for stainless steels. Oldest 
of these tests is the boiling nitric 
acid test.” In this test, specimens 
are immersed in boiling concen- 
trated nitric acid for five successive 
48-hr. periods. Corrosion is meas- 
ured by weight loss. Constant rate 
of loss is indicative of proper heat 
treatment and acceptable stress cor- 
rosion resistance. 

A test for the tendency of stain- 
less steels to undergo intergranular 
corrosion depends on the highly 
selective attack at susceptible 
grain-boundary material by boiling 
solutions of cupric sulfate and 
sulfuric acid. Procedure in this 
test” calls for exposure of speci- 
mens to fresh solutions for several 
successive 72-hr. periods. Failure 
is indicated by the appearance of 
cracks upon subjecting the speci- 
men to a 180° bend over a radius 
of half the specimen thickness. 

Since these tests are time con- 
suming for routine use, the ASTM 
is considering an alternate test 
based on electrolytic etching” with 
oxalic acid. Examination of the 
specimen reveals precipitated car- 
bides through visible roughening of 
the surface. The proceedings” of 
an ASTM conference summarize 
the advantages and disadvantages 
of these faster tests. 

Undoubtedly, the qualification 
tests have helped considerably in 
developing better alloys, improved 
heat treating procedures and 
standardized production techniques. 
However, the empirical nature of 
these tests gives only limited ex- 
planation of corrosion fundamen- 
tals. 

Our knowledge of the environ- 
mental conditions conducive to 
stress corrosion crecking is still 
limited. We know trans- 
granular cracking of austenitic 
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stainless steels occurs when the 
alloys are stressed in tension and 
simultaneously exposed to slightly 
acid chemical media containing 
chlorides. 

Uhlig and Lincoln” recently pub- 
lished the results of an extensive 
study of type 304 stainless steel 
behavior in magnesium chloride 
solutions. Their study gives some 
pertinent conclusions regarding 
crack propagation rates and mech- 
anism and notes that cracking can 
be prevented by cathodic protection. 
More fundamental work of this 
kind is needed for a better under- 
standing of this type of attack. 


Field Evaluation Tests 


Long-term outdoor exposure tests 
are widely used for field eval- 
uation of both metallic and non- 
metallic materials. Several major 
manufacturers maintain test sta- 
tions at both rural and industrial 
locations to evaluate the effects of 
different atmospheres. Metal speci- 
mens for atmospheric exposure are 
commonly 4 x 6 in. The specimens 
inclined at 30° to the horizontal 
and facing south’ are supported on 
racks by means of ceramic insu- 
lators. 

The largest corrosion testing sta- 
tion of this kind is operated by the 
International Nickel Co. near 
Wilmington, N. C. Sea water cor- 
rosion is studied at Wrightsville 
Beach and atmospheric corrosion 
at Kure Beach. Several laboratory 
buildings provide for a broad spec- 
trum of corrosion testing methods. 

Large numbers of specimens 
have been tested and much valu- 
able data collected at this station 
in the 30 yr. of its operation. Its 
operation is summarized by Fon- 
tana” and in publications of the 
International Nickel Co. A typical 
series” of atmospheric exposure 
tests evaluating the corrosion pro- 
tection afforded to steel by tin- 
nickel electrodeposits; and a semi- 
quantitative method for rating the 
results are described by Lowen- 
heim and coworkers. 

Although we can predict the 
tendency of metals to form galvanic 
couples from tables of oxidation po- 
tentials, in practice the actual rate 
is set primarily by environmental 
factors. Consequently galvanic 
couple tests have become an impor- 
tant aspect of field and service 
tests. 


Test methods®** of varying 


complexity have been devised and 
are described in the literature. 
These range from simple rigs for 
coupling pairs of small metal speci- 
mens to electrical devices for meas- 
uring and recording potentials 
and currents continuously over an 
extended period. In all such tests 
it is important to expose insulated 
control specimens of each metal to 
the test environment, so that the 
extent of galvanic effects may be 
properly evaluated. 


Corrosion at High Temperature 


Corrosion testing at elevated 
temperatures has received rela- 
tively little attention in the past. 
It is becoming increasingly im- 
portant as new processes employ- 
ing severe conditions are developed. 
Several unique problems are in- 
volved in this type of testing 
including choice of container ma- 
terials, proper control of tempera- 
ture, selection of proper test dura- 
tion and special safety precautions. 

Greene® discusses these methods 
and presents examples of good and 
bad testing procedures. Reference 
to the literature cited in our earlier 
installment*® on nonoxidative cor- 
rosion reveals some of the high 
temperature techniques used in 
corrosion studies with liquid metals. 
The ASTM has adopted some gen- 
eral practices in this area,* but 
usually each test problem presents 
sufficiently unique requirements 
that meaningful standard tests are 
difficult to devise. 

Since oxidative corrosion is es- 
sentially specialized electrochemis- 
try, electrochemical techniques find 
important applications in corrosion 
testing. Such techniques are most 
useful for the study of funda- 
mentals rather than for routine 
testing, although some years ago 
consideration was given to accel- 
erated corrosion tests* based on 
impressed anodic currents. Local- 
ized potential and current measure- 
ments have long been used in study- 
ing electrode processes and _ still 
represent the principal tools in this 
area of research. Some of the com- 
mon techniques and equipment’ are 
described by Haring. 

In a comprehensive article Stern” 
discusses the theoretical and prac- 
tical aspects of determining cor- 
rosion rates from the initial linear 
portions of polarization curves. 
This straightforward technique can 
supply valuable data for a given 
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Accelerated Corrosion Tests, 
Table Ill 


e Salt spray. 


© Immersion methods. 
Total, partial or intermittent types. 


Corrosion fatigue. 
Stress corrosion. 
Chemical. 

Boiling nitric acid. 


Electrolytic etching. 


metal on environmental effects such 
as temperature, velocity, composi- 
tion and influence of inhibitors. 
The technique also yields compara- 
tive corrosion rates of different 
metals in the same environment. 
In another study Pryor and Keir” 
used corrosion current and poten- 
tial measurements to evaluate 
polarization phenomena in alumi- 
num-steel and zinc-steel couples. 

A number of interesting electro- 
chemical studies of corrosion have 
come from Russia. Zhuk” suggests 
a method and apparatus for rapid 
comparison of corrosion resistance 
of metals in a given environment 
by comparing their polarization 
curves. Shatalov” classified elec- 
trode potentials for 16 metals ac- 
cording to degree of anodic control 
at various pH values. Rosenfeld 
and Pavlutskaya" developed a 
method for measuring polarization 
effects in thin electrolyte films on 
a metal surface. Their method pro- 
vides a means of delineating the 
role of oxygen diffusion in electrode 
processes from data on the varia- 
tion of potential with film thick- 
ness. 

Conductance measurements in 
corrosion cells can also be used to 
follow corrosion processes. This 
technique finds its widest applica- 
tion in soil corrosion studies where 
conductivity plays an important 
part in determining corrosion rate. 
Riordan” published a comprehen- 
sive discussion of basic concepts 
and practical aspects of soil cor- 
rosion field tests stressing potential 
and conductivity measurements. 

An indirect electrical measuring 
technique has become increasingly 
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popular for continuous monitor- 
ing””* of corrosion in operating 
chemical plant and refinery equip- 
ment. A small probe made of metal 
foil or wire is inserted into the 
process stream. Corrosion of the 
probe is measured by noting the 
increasing in electrical resistance 
as cross section of the probe dimin- 
ishes, 

This technique reveals nothing 
about the corrosion mechanism. 
However, it serves the same pur- 
pose in service testing as sample 
metal coupons and can be used 
more rapidly and conveniently. It 
also serves to study variations in 
either materials or environments. 
However, care must be exercised 
in making the probe so that meas- 
ured corrosion rate is representa- 
tive of the material and not the 
fabrication technique. 

As in other field of technical 
research, statistics is making im- 
portant contributions to the ad- 
vancement of corrosion testing. It 
is not our purpose here to discuss 
the techniques of statistical analy- 
sis, Statistical analysis re- 
ceived considerable attention in the 
engineering literature, notably an 
excellent basic presentation” by 
Volk. The general use of statistical 
methods in corrosion testing’ is 
discussed by Eldredge. 

Briefly, we will simply point out 
that corrosion data can be rendered 
more meaningful and that more 
valid conclusions can be drawn from 
repetitive measurements through 
the use of mean values, measures 
of deviation, confidence tests and 
analysis of variance. Hence, much 
of the uncertaintv in sampling can 
be eliminated and proper control 
of test conditions is facilitated. 
Also spurious results are readily 
detected and much of the drudgerv 
of multiple testing is minimized. 

The recent work of Fraser and 
coworkers" illustrates the potential 
of statistics as a means of develop- 
ing new criteria in corrosion test- 
ing. Hromi™ discusses the useful- 
ness of statistics in the design of 
corrosion experiments. Aziz™ ap- 
plies the statistical theory of ex- 
treme values to the analysis of 
maximum pit devth data. We can 
expect that within the next few 
years statistics will continue to 
develop as a powerful tool in cor- 
rosion research. 

We shall also mention some new 
experimental techniques which are 
likely to aid in the advancement of 
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corrosion research. Electron dif- 
fraction and electron microscope 
studies as reported by Gulbransen” 
promise new insight into the struc- 
ture of metals, oxides and films. 
Radioactive tracers make possible 
more fundamental rate and mech- 
anism investigations. Smith and 
Hill” employed this method to study 
zirconium corrosion. 

Single crystals of metal can now 
be used to study variation in cor- 
rosion rates“ at different crystal 
faces as in the work of Buck and 
Leidheiser. The effects of intense 
radiation on corrosion processes 
and the corrosion resistance of ma- 
terials of construction represent a 
new field of study which is likely 
to grow in importance as applica- 
tions of nuclear energy increase. 

In concluding this series, it is 
pertinent to comment on the pres- 
ent status of corrosion knowledge 
and the needs for future research. 
While much is known about the 
electrochemical nature of oxidative 
corrosion, there are many gaps par- 
ticularly in our knowledge of rate 
processes, The whole area of po- 
larization—particularly passivity 
overvoltage—needs_ further 
fundamental study. 

The principles of mass transfer 
and kinetics, as employed in study- 
ing other process problems, can 
make substantial contributions to 
such study. The causes of pitting, 
stress corrosion and other special- 
lized forms of attack are only super- 
ficially understood and need much 
more work. 

Our knowledge of nonoxidative 
corrosion phenomena is even more 
limited. There must be more study 
of basic processes of attack and of 
mass transport rates and mechan- 
isms in liquid metals, molten salts 
and similar environments. 

LaQue summarized the situation 
very well at the AIChE Golden 
Jubilee Meeting.” He pointed out 
that in the past corrosion research 
has been largely empirical and has 
emphasized materials. Now we 
must have a more fundamental 
study of corrosive environments as 
a basis for further progress. 
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Chart Gives Arithmetic Mean Specific Gravity at a Glance 


Arithmetic mean specific gravity corrected for compressibility, 
-3 - 


B (S.G.)m 
10" 


Q, 


Temperature, deg. R. 


10 


Pressure, psid. 


For Gases and Vapors . . . 


Charts Give Tubeside Pressure Drop 


... For Streamline or Turbulent Flow 


NING HSING CHEN, Heat Transfer Div., M. W. Kellogg Co., Jersey City, N. J.* 


HEN YOU have gases and vapors, calculation of 
pressure drop through the tubes of a heat ex- 
changer is slightly different from calculations for 
liquids. When you have liquids, densities do not vary 
with travel through the tube, whereas for gases and 
vapors, density changes with length of travel. 
However, Dodge‘ has shown that Fanning’s equation 
may still be applied to gases and vapors provided that 
the arithmetic mean density is used. 
Based on Fanning’s equation (and using specific 
gravity referred to water, rather than actual densi- 


*To meet your author, see Chem. Eng., June 30, 1958, p. 140. 
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ties), the design equation for the calculation of pres- 
sure drop through tubes in a tubular exchanger for 
turbulent flow conditions has been presented in this 
form:? 
AP! _ 6.85 (Z)02 (1) 
L 10° (D’)*8 (8. G.) 
For streamline flow, the equation is :* 


AP’ _ 

L 10° (D’)* (S. G.) 

Now, if we use the arithmetic mean specific gravity 
and change W’ to G’ using the following relationship: 


(2) 


111 


| 10 10° 
= Sk 


sasiodijuad ‘7 
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Nomenclature 


D Inside tube diameter, in. 

G’ Mass velocity inside tube, lb./sec.-sq. ft. 

L Length of travel, ft. 

M Molecular weight of the gas, dimensionless. 

P, Inlet pressure, psia. 

P, Outlet pressure, psia. 

Pa Arithmetic mean pressure, 0.5 (P; + P:), psia. 

R Universal gas constant, 10.73 psia./cu. ft.-lb. 
mole-°R. 

(S.G.)» Arithmetic mean specific gravity of the gas re- 


ferred to water, dimensionless. 


¥ Absolute temperature, deg. R. 

Ww’ Unit mass flow rate, Ib./hr., per tube, per pass. 
Z Viscosity, centipoises. 

B Compressibility factor. 

AP’ Pressure drop, psi. 


Arithmetic mean density of the gas, lb./cu. ft. 


W’ = 19.6 (D’)?G’ 

Then Eq. (1) becomes, for turbulent flow, 

AP! _ 1.45 a) 
L108 (D’)!*? (S. Gm 


and for streamline flow, we can use: 


“L108 (D’)? (S. G.)m 

We can now use Eqs. (4) and (5) to construct 
charts which give quick solutions for streamline and 
turbulent flow. However, note that the equations call 
for—and the charts are built with—values of arith- 
metic mean specific gravity of the gases or vapors 
referred to water. 

This still leaves the problem of converting density 
to specific gravity. We have constructed the chart on 
p. 111 for the fast evaluation of arithmetic mean 
specific gravity. It is based on these equations: 

pm = (M/RT) 0.5 (Pi + Ps) (1/8) (6) 


(5) 


or, 
(S. G.)m = (M/RT) (Pn/8) (1/62.4) (7) 


where P,, is the arithmetic mean pressure. 

If the pressure drop is not too great, the mean pres- 
sure will approach the inlet pressure, P,. For design 
purposes, it’s good enough to‘use the inlet pressure 
P, instead of P,, in Eq. (7), and that is how the chart 
was built. 


Let’s Try Two Typical Problems 


Problem 1 (Turbulent Flow)—Find the tubeside 
pressure drop for a vapor (M = 58) flowing isotherm- 
ally at 100 F. through an exchanger at a rate of 168,- 
000 lb./hr. The exchanger has 300, 7 in. x 14 BWG 
tubes arranged into two passes; tube length is 8 ft. 
Operating pressure is 120 psia. Assume that the 
vapor behaves as an ideal gas, and that it has a viscos- 
ity of 0.01 centipoise. 

Step 1—Find the mass velocity. From Fig. 1 of Ref. 
1, we know that G’ = 168 lb./sec.-sq. ft. 

Step 2—Using the chart given in this article, esti- 
mate the arithmetic mean specific gravity of the vapor 
referred to water. To do this, erect a line through the 
pressure of 120 psia. to meet the line drawn hori- 
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zontally from the temperature of 100 F. + 460 = 560 
R. Through this intersection, draw another line 
parallel to the 45-deg. guide lines, to meet a line drawn 
horizontally from the molecular weight of 58. 

The abscissa of this last intersection, shown on the 


Correct A P’/L for Viscosity Also 
(Factors for tubeside turbulent flow) 


3.0 
Viscosity, Z, centipoises ; Viscosity correction factor, F 
p i 2 
100-4 


as 


0.01-4-04 


-0.3 


0.00I— 


Correct A P’/L for Tube Size 


(Factors for tubeside turbulent flow) 
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EXCHANGER DESIGN . 


For Tubeside Streamline Flow, This Chart Applies 


Pressure drop, APL, psi./ft. of travel 
io" 


104 


Mass velocity G’, Ib./sec.-sq. ft. 


Arithmetic mean specific gravity, (S.G.)m 


10-2 107! 
Viscosity Z, centipoises 


Toi 


Correct A P’/L for Tube Size (Factors for tubeside streamline flow) 
th, . 1.358 lin. X 10 BWG 

x 12 BWG 

<x 14 BWG 


14 in. X 10 BWG 
X 12 BWG 


x 16 BWG x 14 BWG 


top scale of the chart, gives B(S. G.),, = 0.0185. Since 
we assumed vapor behavior comparable to that of an 
ideal gas, 8 = 1 and for use on the following charts, 
(S. G.)m = 0.0185. 

Step 3—Find the tubeside pressure drop from the 
turbulent flow chart. Draw a horizontal line through 
7’ = 168 to meet the arithmetic mean specific gravity 
line of 0.0185. The abscissa of this intersection, shown 
on the top scale as 1.4, is the uncorrected pressure drop 
per ft. of travel. 

Multiply this value by the tube-size correction factor 
for } in. x 14 BWG tubes, 1.072. Multiply also by the 
viscosity correction factor, 0.4. 

Therefore, corrected AP’/L = 1.4 x 1.072 «x 0.4 = 
0.6 psi./ft. Total pressure drop is 0.6 psi./ft. x 8 ft. 
x 2 passes = 9.6 psi. If a safety factor of 1.25 is 
used, then tubeside pressure drop is 12.0 psi. 

Problem 2 (Streamline Flow)—Find the isothermal 
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pressure drop using the same conditions as in Prob- 
lem 1, except that the viscosity of the gas is 1 cp. 

Solution—Mass velocity is the same, G’ = 168. 
(S. G.),, is the same, 0.0185. On the streamline flow 
chart, erect a line through Z = 1 to meet a line drawn 
horizontally through G’ = 168. Through this intersec- 
tion, draw a 45-deg. line to meet the S. G. line of 
0.0185. The abscissa of this last intersection is shown 
on the top seale as 0.26 psi./ft. of travel. Multiply by 
the tube-size correction factor of 1.124 to get 0.293 
psi./ft. of travel. For 2 passes, 8-ft. long, this would 
give a total pressure drop of 4.7 psi. A safety factor 
of 1.25 wouid raise this to 5.87 psi. 
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HAVE YOU 
INVESTIGATED 
PROCTORPAK ? 


This entirely new concept 
of dryer design puts your 
conveyor dryer on-stream 
faster and at less cost. 
Send for your copy of our 
new Proctorpak Bulletin. 


THE PLUS 
PERFORMANCE 
OF 


PROCTOR 


DRYING EQUIPMENT? 


Dryers often look much alike—from the outside. 
But the similarity ends, when you put them to work. 


The superiority of a PROCTOR DRYER then becomes 
evident—in higher production—in a more uniform 
product—in lower heat and power requirements—in 
reduced upkeep. 


What’s behind this extra performance? 


PROCTOR Drying Equipment is unique because you 
get not just a dryer, but a system that is designed with 


a special understanding of your drying problem—a 
design that is the result of PROCTOR’S 75 years’ 
experience and of PROCTOR’S continuing research 
in drying techniques. 


The performance of every PROCTOR Drying System 
is guaranteed. 
For: 


Paint pigments tobacco leather 


fa 


PROCTOR supplies pilot plant, limited production and full 
scale production Drying Systems. Each system is carefully 
tailored to your product needs, as determined by the results 
of a carefully planned test program. Investigate this 
PROCTOR Service. There is no obligation. 


PROCTOR & SCHWARTZ, INC. 


PHILADELPHIA 20, PA. 
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Cost of Basic Exchangers—All Steel TEMA Class R, 150 psi. 


Floating Head Exchangers Cost fob. Fabricator Heat Transfer 
$, Jan. 1958 Area, sq. ft. 


3/4” x 16’ tubes, 1” 0 pitch - 30,000 [6,000 
3/4" x 16’ tubes, 15/16” A pitch. .. 

3/4” x 20’ tubes, 1” pitch & 
3/4” x 20’ tubes, 15/16” A pitch. ... 20,000 
1” x 16’ tubes, 1 1/4” © pitch, below 4.000 


"x 16’ 1/4” pitch, 1,000 sq. 
and above E 
1” x 16’ tubes, 1 1/4” JA pitch, below 


16’ 1 1/4” J pitch, 1,000 
sq. ft. and above 


U-Tube Exchangers 

1” x 16’ tubes, 1 1/4” pitch 

x 16’ tubes, 1 1/4” A pitch 

3/4” x 16’ tubes, 1” 0 pitch 

3/4” x 16’ tubes, 15/16” A pitch.... 

3/4” x 20’ tubes, 1” ( pitch 

3/4” x 20’ tubes, 15/16” A pitch. ... 
Fixed Tube Sheet Exchangers 

1” x 16’ tubes, 1 1/4” A pitch 

3/4” x 16’ tubes, 15/16” A pitch... . 

3/4” x 20’ tubes, 15/16” A pitch... .. 


ions 


t 


Cost of Other Exchangers 


Multiply the basic exchanger cost above by the appropriate 
correction factor for other materials of construction and pressures. 


Material Factors Pressure Factors 
A. 


Multiplying Material pee 
\6 Bwg. tubes, Correction Factor Multiplying 
304 SS. bundle 40 Pressure Correction 


Heat 
and channel Factor 


Area 900 psi. 

(sq. ft.) : 

6,000 


F 4,000 


1,000 

© 
600 600 psi. 
F400 
~© 450 psi. 


ad 
nn 


w 


No. 10 Heat Exchanger Cost Est 


H. J. DeLamater; Chairman, AACE Heat Exchanger Cost Committee 


wn 


14 Bwg. tubes, 
4-6 chrome bundle 


= 


\s 


Bwg. tubes, 
all brass bundle 


1.0 


6 Bwg.tubes, © 
Al bundle 
and channel 
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TO COLUME 


“TOLEDO AND 
DETROIT 


AT SILOAM, 


KENTUCKY for 


The recently completed fractionation plant 
of the Columbia Hydrocarbon Corporation 
(subsidiary of The Columbia Gas System, 
Inc.) is prepared to produce up to 350 mil- 
lion pounds of ethylene per year. 


On either side of the Columbia Hydrocar- 
bon plant, there is an industrial site avail- 


two plant sites 


ethylene users 


able for someone who can use ethylene or 
other products of this plant. Both sites are 
clear and level, with access to rail, highway 
and water transportation. 


There is plenty of water, power and labor. 
And the area is centrally located with rela- 
tion to major consumer markets. 


Detailed information on these and other Ohio River plant sites will be furnished 
in complete confidence. Just write or call: Wayne C. Fletcher, Director of Indus- 
trial Development, Chesapeake and Ohio Railway, Huntington, West Virginia. 


Chesapeake and Ohio Railway 


SERVING: Virginia 
Indiana + Michigan 


West Virginia Kentucky Ohio 
Southern Ontario 


¥ 
| q Bae. 
q 
i 
| | 
| 
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Water inlet tube 


tubes 


‘reservoir 


tube 


‘Water 
level 


cylinder 


tubes 


Notched- 


rubber 
stopper 


-Overflow tube 


Measuring 


Glass outer 


Float boll 


Calibrated 


Measuring 


Part A, a calibrated cylinder, 
supports eight measuring tubes 
B inside a glass reservoir C. The 
special stopper D supports A 
and overflow tube E, the latter 
fixing the water level in C. 


Save space, simplify reading with .. . 


Cylindrical Multi-Manometer 


*% Winner of the November Contest 
Gerhard Hiibner 


Chemical Engineer, Burghausen/Obb., Niedernweg 5, Germany. 


Illustrated above is a simple 
type of multiple manometer 
which I have found useful in 
measuring pressures and differ- 
ential pressures in pilot plant 
work and elsewhere. This device 
has two main advantages: it is 
very compact, and it employs a 


118 


fixed zero so that, in measur- 
ing a single pressure, it is neces- 
sary to read the level in only a 
single tube. In contrast, the dif- 
ference between the levels in 
two legs must be read in using a 
U-tube manometer. In reading 
differential pressures, of course, 


it is still necessary to read the 
levels in two tubes with the new 
manometer, then take their dif- 
ference. 

The basic idea involved in the 
new manometer is the connection 
of several measuring tubes to the 
same constant-level reservoir, 
which serves as the second leg 
for each of the measuring tubes. 
This can, of course, be done in a 
number of ways and the prin- 
ciple itself is not new. The 
novelty lies in the particular 
simple way in which such an 
arrangement is achieved, and in 
the compactness and ease of 
reading which result. 

A large diameter glass tube 
(a 50-mm. tube, for example, will 
take care of eight measuring 
tubes) is supported vertically 
and closed at the bottom with a 
bored rubber stopper cut as 
shown. Resting on the stopper is 
a cylinder of metal, sheet plastic 
or glass which should be proof 
against corrosion and which can 
be engraved or otherwise marked 
with a scale around the entire 
circumference. In the design 
shown the metal cylinder is 
flanged at the ends to support 
the eight measuring tubes, but 
there are many other ways of 
holding these tubes lightly in 
place. 

The measuring tubes are 
slightly tapered at the bottom 
and are bent at the top to 
facilitate making connections. 
Each tube except the eighth— 
farthest from the observer—con- 
tains a small float which may be 
of wax, a plastic such as poly- 
ethylene, or a hollow glass ball. 
These floats facilitate reading 
the liquid levels in the measur- 
ing tubes. 

The eighth tube is used for in- 
troducing water continuously 
into the reservoir. The sketch 
also shows a single central tube 
with its upper end at the desired 
reservoir level. In use, a small 
stream of water is allowed to 
flow continuously in through the 
eighth tube, overflowing con- 
stantly through the central out- 
let. In this way the manometer 
acquires a constant zero, making 
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The Temperature Control Designed for Fast 
“Do IT YOURSELF” MAINTENANCE 


Right on the Job! 


Rugged simplicity of design—along 
with the direct, positive power of 
mercury-actuation — combine to 
give Partlow maintenarice and per- 
formance advantages no other type 
of temperature control can hope to 
equal. 


Simplicity in the Partlow, for one — 


thing, means that the control ele- 
ment can be changed at the job site 
in a matter of minutes with no other 
tool than a screwdriver . . ..‘Down 
time’ iscut toanabsolute minimum! 


And simplicity in the Partlow 
also means the complete elimina- 
tion of fussy electronic gadgets, del- 


icate levers, hairsprings and other 
accessories that have a tendency to 
break down at the first trace of jar 
or jostle. Partlow controls are fa- 
mous for their unfailingly accurate 
performance even under the most 
adverse operating conditions. 


If you use or manufacture process 
equipment within the -30° to 1100° 
F. range, there’s a Partlow pneu- 
matic, electric or self-contained gas 
control (recording, indicating or 
non-indicating), to fit your appli- 
cation precisely. For details, write 
The Partlow Corp., New Hartford, 
New York. Dept. E-159. 


You can pay more but you can’t buy better than 


PARTLOW 


TEMPERATURE CONTROLS 
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Diagrammatic view of the new MFS 
reveals ‘‘quick-change’’ feature common 
to all Partlow controls. In case of 
damage, merely unscrew at points (A) 
and (B), and remove element (C) 
from case. Reverse this process, and your 
Partlow 1s ready to resume operation. 
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* $100 


Annual Prize Winner 
for 1958* 


syphon 
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Tank Siphon Holds Its Prime 


C. F. A. Roberts 


Superintendent, Plant Investigations Dept., Orr’s Zine White Ltd. 


Widnes, Lanes., England. 


It is often necessary in chem- 
ical plant operations to have a 
means of maintaining liquid level 
in a tank between working limits. 
This usually presents no problem 
when new equipment is being in- 
stalled, but may involve a difficult 
situation in modifying existing 
equipment, especially if glass- or 
rubber-lined. 

The sketch above shows an 
ever-primed siphon which is easy 
to construct and suitable for 
existing tanks. 

After the tank has been filled 
the siphon is primed by filling 
through valve E, with valve G 
closed. Closing valve EF and open- 
ing valve G then starts the 
siphon, as long as the tank level 
is above B. Priming is easier if 
the siphon ends are plugged dur- 
ing filling. When the level drops 
to B the fast siphon BFC breaks 
and empties. For a short time, or 
until the level drops to C, the 
slow siphon will continue a slow 
discharge through AHDC. When 
the level reaches C, the slow 
siphon will cut off, but will hold 
its prime due to the liquid seal 
at D. 

When further liquid is added 


to the tank and the level rises 
above the level of C, slow flow 
will resume through the slow 
siphon, the rate of flow increas- 
ing as the level continues to rise. 
At some level a short way above 
B, the flow will have increased 
enough so that the liquid dis- 
charging at C into the riser FG 
will act like a laboratory water 
aspirator and will create enough 
vacuum to prime the fast siphon 
AFC rather suddenly. At this 
point the entire section BFCG 
will be full and rapid siphoning 
will resume. The cycle of oper- 
ations thus starts all over again. 
The dimensions shown have 
worked satisfactorily in practice, 
though considerable latitude is 
possible. However, I do not 
recommend a_ larger’ tubing 
diameter than 2 in., while dimen- 
sion EH should be as short as 
possible. The lower that end B is, 
the sharper will be the cut-off 
action of the siphon, but the 
siphon will not work at all if B 
is lower than D. 
~* This article, condensed from the 
Oct. 6, 1958, issue, has been selected 
by the editors as the best monthly 
Notebook winner published in 1958. 


The author will therefore receive an 
additional prize of $100. 


MANOMETER, cont. from p. 118 
it unnecessary to read the reser- 
voir level. 

To use the manometer, the 
measuring tubes are connected 
at their upper ends to the sev- 
eral sources of pressure. These 
may be static pressures at vari- 
ous points in equipment; the 
pressures up- and downstream of 
differential producers such as 
orifice plates or venturis; or the 
pressure head necessary to 
bubble an inert gas through a 
dip pipe for determining the 
depth of liquid in a process or 
storage vessel. If the vessel it- 
self is under pressure, then one 
tube can measure the vessel 
static pressure while another 
measures the liquid head, plus 
the static. Their difference then 
measures liquid head alone. 

In case of over-pressure, the 
floats serve as check valves to 
help prevent gas blowing into 
the reservoir. They will not be 
completely tight but will con- 
siderably throttle the flow. If a 
flammable or poisonous gas is 
being measured, then a small 
flow of inert gas introduced into 
the pressure connection above 
the manometer will avert any 
hazard from over-pressure. 

This arrangement has certain 
limitations, as well as a number 
of other advantages. The con- 
stant reservoir level is achieved 
simply by the use of flowing 
water so the design does not 
iend itself well to the use of 
other manometer liquids. That 
means, for instance, that liquid 
seals may be necessary some- 
times. 

Furthermore, the pressure 
head that can be measured is 
limited by the height of water 
column that can be used in this 
instrument. In a_ differential 
pressure application, for  ex- 
ample, each pressure is measured 
separately against atmospheric 
pressure as a standard, so that 
the static pressure cannot be 
higher than the available water 
column. Instead, if one used a 
U-tube for such an application, 
the static pressure would not 
have to be measured as such, but 
only the difference between up- 
and downstream pressures. 
Normally a water column height 
of perhaps 6 ft. would be about 
the greatest feasible for this 
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NEW 


STARTER 


GIVES 


MVA 


fault protection 


Proven by tests conducted by an independent testing 
station, EC&M’s new “fuseless” ZHA air-break starter 
has a certified interrupting capacity of 100,000 KVA 
at 2400 volts, 150,000 KVA at 4800 volts. This starter 
is simpler and much more accessible for inspection and 
checking connections. 

The ZHA starter is not subject to problems associated 
with fuses. Single phasing due to blown fuses is elimi- 
nated...no costly replacement fuses to stock. 

For positive personnel safety, the ZHA is equipped 
with a 3-way doorlatch, interlocked between disconnect 


switch and contactor interlocking system. The discon- 
nect switch is gang-operated. When the door is open, 
disconnect blades are visible in the open and ground- 
ed position. 

No roll-out needed...phase barrier and arc-chutes 
draw out horizontally, making front and rear contact 
tips readily accessible. Bus bars are used for power 
connections throughout the starter. Redesigned arc- 
chutes and interphase barrier, and improved contactor 
are additional features which make the ZHA< starter 
your logical choice for high-voltage motor drives. 


GET THE COMPLETE STORY on certified fuseless fault protection 


for high-voltage motor drives. Write for Bulletin 8130 


THE ELECTRIC CONTROLLER &.MFG.CO. 
BE -A DIVISION OF THE SQUARE D COMPANY ne 


CLEVELAND 28 + OHIO 
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PLANT NOTEBOOK .. . 


instrument, corresponding to a 
maximum measurable pressure 
of about 2.6 psig. 

Another limitation is that the 
present design is not adapted to 
handling negative pressures of 
more than 1 or 2 in. w.c. How- 
ever, the design could be modi- 
fied to handle negative pressures. 

Some of the other advantages 
of the design include ease of 
reading and of correlating sev- 
eral readings in various meas- 
uring tubes. Materials require- 
ments are simple and the instru- 
ment is easily cleaned. 


NOv.} Warning horn 


Air 
Bubbler 


«- Pressure switch 


Air 
connection 


Vessel Overflow Sounds 
Warning Horn 


Paul E. Kline 
Dow Chemical Co. 
Midland, Mich. 


Sketched above is a reliable 
and easily assembled device to 
warn of liquid overflow from 
storage tanks or process equip- 
ment, 

The idea is to connect an air 
bubbler into the vent-line leg so 
as to introduce a small stream of 
air. When an overflow occurs, the 
liquid backs up in the vent-line 
leg and puts air pressure on the 
air-operated mercury switch so 
as to sound the alarm. Overflow 
material can be caught in a 
bucket and can thereby be saved. 
Meanwhile, the condition re- 
sponsible for the overflow can be 
quickly corrected. 

This simple warning system 
has saved our plant many times 
the cost of its installation by 
stopping expensive overflows. At 
the same time it has eliminated 
a potential safety hazard by pre- 
venting large hydrocarbon spills. 
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Bling Collection tank 
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WOY Solenoid 


air valves 


flange 


---PipeB 
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pot 


Gasket 


Timer Controls Pneumatic Sampler 


Jack N. Cramer 


Assistant Instrument Supervisor, Scott Paper Co., Everett, Wash. 


Our problem was to sample 
waste water in a large, partially 
filled sewer line, 10 ft. below 
ground level. This had to be done 
at regular intervals to determine 
wood fiber losses. It was compli- 
cated by the fact that tidal 
action caused the level in the 
sewer to rise and fall, causing 
different sized samples with con- 
ventional samplers, even though 
the flow remained relatively con- 
stant. Also, the effluent occasion- 
ally contained knots or chips 
which tended to clog pumps or 
obstructions in the sample line, 
leading to plugging and high 
maintenance costs. 

The sampler sketched above 
solved these problems. It has but 
one moving part, operates on air 
pressure, and is automatically 
controlled by an electric timer. 

It consists of a 14-in. outer 
pipe A, through which runs a 3- 
in. inner pipe B. Pipe A is 
welded at the top to a standard 
blind flange. Pipe B is secured 
to an air cylinder at the top, 
and to a lid for the sample pot 
at the bottom. Pipe A has an 
enlarged 6-in. portion at the bot- 
tom, serving as a sample pot. 
Pipe B passes through the flange 
and is guided at the bottom so 
it can slide inside pipe A. 

The sampler is __ installed 
through a manhole and extends 
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into the sewer far enough to 
immerse the sample pot when 
the tidal level is low. If a sample 
is taken when the level is high, 
above the top of the sample pot, 
the small concentric area be- 
tween pipes A and B will be 
filled but the extra sample vol- 
ume so secured will be small in 
comparison with that of the pot 
so it will not appreciably affect 
the size of the sample. 

The sampler works as follows: 
An electric timer energizes two 
solenoid air valves. The first 
operation is to energize the four- 
way valve to admit air above the 
piston and force pipe B down 
and open the sample pot. Liquid 
fills the pot and the timer then 
de-energizes the solenoid to move 
the piston upward and close the 
sample pot. Then the timer 
energizes the three-way solenoid, 
which puts air pressure between 
pipes A and B, thus padding the 
top of the liquid and forcing it 
out through pipe B and into the 
collection tank. The solenoid then 
de-energizes and vents the pres- 
sure line to atmosphere so the 
pot will fill on the next cycle. 
The timer can be set to repeat the 
cycle at any desired intervals. 

Since this sampler has no 
pumps or obstructions in the 
sample line, plugging and main- 
tenance are minimized. 


Air ("4 Ale 
Air 
Lid 
Vent 
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PETROLEUM SOLVENTS 
ESSO RESEARCH 
Works Wonders With Oil 


Look to Varsol for the latest quality improvements 
in mineral spirits. This top-grade Esso solvent 

is now produced with new refining techniques and 
finished to new levels of odor and volatility. Here 
is a real advance: Varsol — a dependable old 
standby — with new fresh odor and higher-than- 
ever quality! For technical assistance with 
your solvents problems, contact your 

nearest Esso office, or write Esso 

Standard Oil Company, Solvents Division, 

15 West 51st Street, New York 19, New York. 


A COMPLETE FAMILY OF AROMATIC SOLVENTS FOR ALL 
OF INDUSTRY'S REQUIREMENTS. SOLVESSO 100 - SOLVESSO 150 
SOLVESSO TOLUOL + SOLVESSO XYLOL 
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NEXT ISSUE: Unconventional Vessel Heads Save Cost 


By J. Klengen, Winner of the December Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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Simple Method for Interface Control 


Donald C. Dingwall 


Research and Development Engineer, Dow Chemical Co., Freeport, Texas. 


Illustrated above is a simple 
interface controller or separator 
for use on immiscible liquids at 
atmospheric pressure. It oper- 
ates on the difference in specific 
gravity of the two phases, 

The liquid head (h, + h.) of 
the two phases in the drum is 
balanced against the liquid head 
of the heavier phase (h,) in the 
underflow leg. Because of the 
fixed heads, h, and (h, + hy), 
the interface level adjusts it- 
self at all times so that the total 
head of the two phases in Sec- 
tion A will equal the head in the 
leg. Therefore, the interface 
level will remain constant. 

When the specific gravities of 
both phases are known, the exact 


height of h, can be calculated. 
However, the simplest way for 
determining h, is to make the 
leg assembly slightly longer than 
necessary. Then, when the sepa- 
rator is put into operation, the 
leg assembly is rotated around 
Joint A to an angle which will 
give a height of h, which will 
put the interface where desired. 

For proper operation, the level 
in Section A of the drum must 
remain constant. Therefore, it 
is important for the level of the 
light phase in Section B to re- 
main below the baffle. 

This apparatus is particularly 
suited to systems such as oil and 
water where the specific gravity 
difference is more than 0.1. 
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Standard Pump Converted 
For Submerged Operation 


David Wittenberg 


Engineer 
Kiryat Motzkin-Haifa, Israel 


Not long ago I had the prob- 
lem of withdrawing fused caus- 
tic soda at 500 C. from a direct- 
fired fusion pot 7 ft. in diameter 
and 4 ft. deep. The pot had no 
bottom outlet and efforts to 
empty it with an ordinary cen- 
trifugal pump proved futile. 

The answer seemed to be a sub- 
merged pump but one could not 
be obtained in the local market. 
So, I converted a_ standard 
centrifugal pump of the separate 
pedestal type for submerged op- 
eration as shown above. 

In its original form the pump 
(shown dotted) was demounted 
from the bearing pedestal and 
provided with a shaft about 3 
ft. longer than the original 
shaft. A new bracket was made 
from a short length of 8-in. pipe 
welded to a flange which was 
then bolted to the back of the 
pump casing. The motor, bear- 
ing pedestal and the new pump 
bracket were then properly 
aligned and bolted to a 10-in. 
channel. A second bracket was 
welded to the channel and bolted 
to 4-in. channels which sup- 
ported the assembly vertically in 
the pot and were themselves 
clamped to the pot rim. With 
submerged operation, no pack- 
ing gland was necessary. 


124 January 26, 1959—CuemicaL ENGINEERING 


Motor 

— 
= 
| 
“all 
N 

> 40 A 

channels 

BY 

bee NN 

‘plate 

Vent 
Joint A 

baa 


Initial savings were in material 
costs. Aluminum is about 50 per 
cent lower than equivalent copper. 
There were savings in installation 
costs, too: aluminum bus is easier 
to handle and fabricate, and goes 
up faster with less labor. 


This is the second aluminum bus 
conductor installation by Solvay 
Process. The performance and 
economy of the first led to this 
second installation. 


Low material costs, low installa- 


Alcoa Aluminum Bus Conductor carries current between rectifier and cell circuit 
at Solvay Process Division of Allied Chemical Corp., Moundsville, W. Va, 


ALCOA ALUMINUM BUS CONDUCTOR SAVES MONEY FOR SOLVAY PROCESS 


tion and maintenance costs, plus 
easy-to-make connections, are 
strong reasons to use Alcoa® Alu- 
minum Bus Conductors. An Alcoa 
service engineer will be glad to give 
additional assistance in the design 
and construction of aluminum bus 
conductor installations. 


Write for a copy of Alcoa Alu- 
minum Bus Conductor Handbook. 
Aluminum Company of America, 
2120-A Alcoa Building, Pittsburgh 
19, Pa. A wide variety of sizes are 
available from Alcoa Distributors. 
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PRACTICE ... 


| & YOUR JOB eprren py F, FREMED 


Starting Next Week, If You Earn Less Than $6,500/Yr. 


You May Be Entitled to Overtime Pay 


New overtime rules covering professional, executive 
and administrative employees take effect on Feb. 2nd. 


ee April Secretary of Labor 
James P. Mitchell proposed that 
the federal minimum salary lev- 
els for professional, administra- 
tive and executive employees be 
raised and he invited interested 
parties to submit their opinions 
on how much the hike should be 
and to whom it should apply. 

It has taken the better part of 
a year to sift through the pro- 
posals, and next week the new 
salary requirements for the ex- 
emption of white-collar employ- 
ees from overtime payments will 
go into operation. Effective date 
is Feb. 2, 1959. 

Formal announcement of these 
new wage-and-hour regulations, 
written in hard-to-understand 
legalistic language, appears in 
the Nov. 18, 1958 issue of The 
Federal Register. In simpler 
terms, here’s how these new 
regulations will affect you. 

It’s unlikely that any graduate 
engineer reading this is earning 
less than $95/week ($4,940/yr.) 
since starting salaries for engi- 
neering graduates are now well 
into the $5,000-6,000/yr. range. 
But just in case, here goes. If 
you earn less than $4,940/yr. 
you cannot be exempted from 
overtime pay no matter what 
your responsibilities nor 
whatever your title may be. Your 
employer must pay you at the 
rate of time-and-one-half after 
you work more than 40 hours in 
any week. (This assumes, of 
course, that your employer is 
engaged in interstate commerce. 
Most employers of engineers 
are.) 

At the other end of the scale, 
if you earn more than $125/week 
($6,500/yr.) it will be hard to 
get a Dept. of Labor investigator 
to consider your claim for over- 
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time payments. He will probably 
use the so-called “‘shortened duty 
test’”’ and assume that at that 
salary level—if your primary 
duty consists of work either re- 
quiring advanced knowledge in a 
field of science or learning or re- 
quiring exercise of discretion 
and judgment — you probably 
meet all of the requirements of 
the exemption regulations. 

It is in the grey area between 
$4,940-$6,500/yr. that most 
claims for overtime pay will 
arise. If your salary falls into 
this bracket, you may very well 


be entitled to overtime pay and 
it would be to your advantage to 
have the Wage and Hours Div. 
of the U.S. Dept. of Labor ana- 
lyze the duties of your position 
to decide whether you are exempt 
or non-exempt. 

Likewise, if you have chemical 
engineers working under your 
direction and their salaries fall 
into this new range, you ought to 
familiarize yourself with the offi- 
cial definition of a professional 
chemical engineer. 

For further details, see our 
previous article on this subject 
(Chem. Eng., Dec. 1, 1958, p. 
127) or contact your nearest of- 
fice of the U. S. Dept. of Labor, 
Wage and Hours Div. 


Our Economic Survival Depends on You 


Efficient use of capital funds, key to survival in 
the years ahead, lies in the hands of engineers. 


in Cincinnati last 
month amidst the futuristic 
decor of the Netherland-Hilton’s 
Pavillion Caprice, banqueting 
chemical engineers sat enthralled 
as Monsanto’s Charles Allen 
Thomas heaped praises upon 
them, 

However, woven among the 
recognition of past accomplish- 
ments were serious challenges 
for the future. 

“T recognize that you are ver- 
satile persons whose skills are 
used in all branches of the chem- 
ical industry. Individuals trained 
in chemical engineering con- 
tribute to all the functional ac- 
tivities of our industry: research, 
sales, manufacturing, adminis- 
tration and, of course, engineer- 
ing. 

“IT wish to address myself to 
those chemical engineers in our 
industry who are engaged in the 
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all-important activity of engi- 
neering the new plants and plant 
improvements —that is, those 
men who are responsible for de- 
signing capital additions. They 
have a unique and important con- 
trol of capital expenditures, inas- 
much as their decisions as to de- 
sign determine the money to be 
invested. 

“In a capitalistic economy of 
free competitive enterprise, the 
efficient utilization of capital in 
large measure is the difference 
between success and failure. 

“In the chemical industry, the 
responsibility for this efficient 
utilization lies in the hands of 
chemical engineers, and the next 
ten years will make this respon- 
sibility an important one in- 
deed.” 

Thomas then went on to credit 
the chemical engineer for much 
of the past success of the chem- 
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E] MICRO SWITCH Precision Switches 


Compact high capacity UL listed 


explosion-proof switches 


There is a wide variety of explosion-proof switches 
in the MICRO SWITCH precision switch line to 
help you boost productivity of equipment 


Here are a few examples of the many variations in mechanical and 
electrical characteristics, housings and actuators which are avail- 
able in MICRO SWITCH explosion-proof switches. All feature rugged 
construction in sturdy housings, with a choice of mounting posi- 
tions. Information on these precision switches is available from 
the MICRO SWITCH branch office nearest you. 


Listed by Underwriters’ Laboratories for use in hazardous atmos- 
pheres Class 1, Group C and D; Class 2, Groups E, F and G. 


NEW 


“EX1" SERIES 


Series ‘‘EX1”’ switches have a conduit opening 
at both ends of the housing. This permits through 
wiring, which saves costs and space and im- 
proves appearance of the installation. Series 
““EX1” switches are available with four types 
of basic switches, with variations in electrical 
ratings, size of conduit openings and circuit ar- 
rangements. The switch illustrated has two 
14-inch 14NPT conduit openings; capacity is 
15 amps. 125, 250, 460 vac; 14 amp. 125 vdce; 
4 amp. 250 vde. Contact arrangement is 
SPDT. Request Catalog 83. 


“ML-E1" SERIES 


2.150~ for Catalog 84. 


MICRO SWITCH... FREEPORT, ILL. 


A division of Honeywell 


In Canada: Honeywell Controls, Ltd., 
Toronto 17, Ontario 
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The “ML-E1” series of explo- 
sion-proof limit switches meets a 
wide range of requirements. 
For example, there are two-cir- 
cuit double-throw double-break 
switches with a rating of 10 amps. 
120, 240, 480 or 600 vac; 0.8 
amp. 115 vdc; 0.4 amp. 230 vde. 
The roller plunger actuator is for 
cam or slide operation. Sealed 
head can be rotated 90°. Wide 
choice of other actuators. Send 


“EX" SERIES, 
“AR” TYPE 


Series switches 
have single conduit 
openings. They are 
available in a complete 
selection of actuators. 
There are 27 variations 
of the “AR” type alone, 
representing a wide 
choice of operating 
characteristics, electrical capacities and contact 
arrangements. This ““EX”’ series switch is de- 
signed for cam or slide operation. Actuator is 
operated by clock-wise rotation, and it is ad- 
justable through 360°. The roller is of non- 
sparking silicon bronze. Send for Catalog 83. 


“ML-E1" SERIES 


This series ‘‘ML-E1”’ switch 
has a roller lever actuator which 
can be positively locked at in- 
tervals of approximately 0.4° 
(870 positions). The actuator 
can also be adjusted to actuate 
the switch in the clockwise di- 
rection only, the counter-clock- 
wise direction only, or in both 
directions. The head assembly 
can be faced in any of four di- 
rections and the roller arm may 
be reversed on the head. Send 
for Catalog 84. 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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YOU & YOUR JOB... 


ical industry. “Through the skill- 
ful design of industrial units, he 
has made it possible for the dis- 
coveries of the scientist to evolve 
from laboratory curiosities into 
commercial products that have 
had favor in the market places. 
He has provided work for an in- 
creasing number of people at a 
steadily increasing rate of com- 
pensation, 

“Where deficiences the 
knowledge necessary for him to 
carry out his job have become 
apparent, he has turned to re- 
search and developed this know]- 
edge, using methods that enabled 
him to adapt it readily to de- 
sign,” 

So much for the past—what 
about the future? 

“One thing seems obvious, The 
chemical industry in the next 
decade will be characterized by 
the greatest competition our in- 
dustry has ever known. There 
will be an increasing demand for 
chemicals and plastics, but satis- 
factory profits will only be had 
by the low-cost producer. 

“ ‘Well,’ you may say, ‘this man 
is certainly pessimistic about the 
future.’ But in fact I am not. I 
merely wish to emphasize how 
important the chemical engineer 
will be in the next ten years— 
for only by the brilliant work of 
chemists and engineers can we 
get out of this squeeze.” 

Thomas predicts that some 
plants built in the heyday of the 
last few years will have to be re- 
designed or they’ll be forced to 
go out of business. 

“Tomorrow’s plants will have 
more pieces of equipment de- 
signed by clever engineers to do 
a specific job well under a par- 
ticular set of conditions, rather 
than using the so-called standard 
design units. Chemical firms that 
continue to show a profit on their 
operations will do so largely be- 
cause of the brains of their engi- 
neers to give them the lowest 
costs. Economic survival will de- 
pend more and more on ingeni- 
ous engineering.” 

To sum up, Thomas used these 
words: “The chemical engineer 
of the future will make more use 
of science than he has in the 
past, As he does he will receive 
even greater recognition. He will 
play an important part in the 
long-range planning of his or- 
ganization.” 


How Do You Identify a Professional ? 


What kind of badge should we hang on professional 
engineers so that the world will know them as such? 


5S erupted at the 
Professional Development panel 
discussion in Cincinnati last 
month. Mechanical engineer C. 
Y. Thomas, vice-president of 
Spencer Chemical Co., accused 
chemical engineers in general— 
and AIChE in_ particular—of 
sticking their heads in the sand 
when it comes to the licensing of 
engineers, 

What Mr. Thomas. doesn’t 
seem to understand is why we 
as chemical engineers refuse to 
agree that the only way to decide 
whether or not a man is a pro- 
fessional person is to look on the 
wall of his office to see if a license 
from the State is on display. Mr. 
Thomas feels that a license is the 
first mark of professional identi- 
fication. 

It took most of the afternoon 
for the audience to explain the 
attitude of chemical engineers to 
Mr. Thomas. He left uncon- 
vinced, even after outgoing 
AIChE President George Hol- 
brook took the microphone to 
speak for the Institute itself in 
clarifying Council’s official policy 
statement. 

AIChE believes that profes- 
sional responsibility for engi- 
neering work is a personal re- 
sponsibility and that personal 
responsibility should be recog- 
nized by all laws relating to the 
registration of the professional 
engineer. Also, the Council of the 
Institute has gone on record to 
the effect that it is opposed to 
legislation that requires the com- 
pulsory licensing of engineers 
who practice in the nonpublic 
field. 

What’s behind this attitude? 
Basically, we chemical engineers 
have a feeling that registration 
as a professional engineer and 
the acquisition of a fancy docu- 
ment from the State is only one 
of several ways to identify a pro- 
fessional person. 

It is certainly not the only 
way. In fact, there are many who 
feel that licensure is far from 
being the most important or sig- 
nificant way of identifying a pro- 
fessional engineer. We need look 
no further than the recently re- 


vised ECPD brochure on the first 
five years of professional devel- 
opment to understand the other 
aspects of professional identity. 
ECPD advises, ‘“‘To ensure your 
proper professional identifica- 
tion: 

¢ Be an active participant in 
the affairs of the professional 
society which represents your 
major field of engineering activ- 
ity. 

elIdentify yourself as an 
exemplary professional man 
through your personal conduct.” 

ECPD also includes the advice 
that you qualify for full profes- 
sional registration in your State. 
However, this suggestion is 
given second-place in the list of 
several professional identifica- 
tion marks. 

The controversy is unsettled 
and the Professional Develop- 
ment committee of AIChE will 
be working on this problem dur- 
ing the coming year. 


‘CHEM. ENGINEER 
. . « Gets State Dept. Nod 


The Dept. of State has re-es- 
tablished its overseas Science 
Officer Program with appoint- 
ment of men to serve in the U.S. 
embassies in London, Paris, 
Rome, Bonn, Stockholm and 
Tokyo. 

Among the appointees is Dr. 
Edward L. Piret, professor of 
chemical engineering at the Uni- 
versity of Minnesota. He will be 
chief science officer in our Paris 
embassy. 

A recipient of a Fulbright re- 
search professorship, Piret 
taught at the University of 
Nancy and the University of 
Paris. 

Before the end of next year, 
the U.S. expects to fill similar 
posts in the U. S. S. R., India 
and South America. Eventually, 
State Dept. expects to have both 
a science officer and a deputy in 
each post. Their mission will be 
to advise the ambassadors on the 
interaction of science and U.S. 
foreign policy. 
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Horizontal Screens 
. . for separations up to 21/2 inches. 


Small Inclined Screens 
... for separations 11/2 inches to 40 mesh. 


Stainless Steel Gyratory Screen 


. +. for size classifications 2 to 325 mesh. 
‘ Heavy Duty 


Scalping Screens 
++. screen apertures 
up to 12 inches. 


SCREENS 


world’s widest line! 


... From smallest to largest 
... Separations from 12 inches to 325 mesh. 


Allis-Chalmers not only offers you the 
most complete line of screens, but also 
provides the skilled helpfulness of experi- 
enced application engineers and modern 
laboratory facilities for running tests, if 
tests are necessary. 


@ Suspended or floor ® Screens for hot 
mounted, or supported materials handling. 

© Specially built screens fine moist materials. 
for any application. Also mechanical anti- 

@ Wet or dry operation. blinding device. 

@ And you can get your screen complete with motor, 
drive and control — all from one manufacturer! 

A Standard Inclined Screens 


For valuable screen selection guide, c . . . for separations up to 5 inches. 
(shown with air springs) 


26C6177M, write direct to Allis-Chalmers, 
Industrial Equipment Division, Milwau- 
kee 1, Wisconsin. 


ALLIS-CHALMERS 
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PRACTICE... 


CORROSION FORUM 


At new nickel extraction plant .. . 


Novel Designs Tame ‘Tough Corrosives 


Severe processing conditions at Freeport Sulfur’s' Moa Bay nickel 
plant call for ingenious applications of materials of construction. 


Cc. S. Simons, Chief Process Engineer, Cuban American Nickel Co., New Orleans, La. 


1. Novel Lining Design 


Design of Freeport Sulfur’s 
50-million lb./yr. nickel plant 
is about completed. The Moa 


HP steam | 
Pay eed 


Bay, Cuba, installation should 
go onstream during the summer 
of this year. 

But the transition from 
bench-scale to commercial unit 
has been fraught with many 
problems—the most severe are 
concerned with materials of 
construction. We are going to 
discuss some of these problems, 
how they were solved in pilot- 
plant investigations, and some 
of our final design selections 


for the full-scale installation. 

Key operation in the Moa Bay 
design is the leaching step (see 
box below). Here heated, thick- 
ened ore pulp contacts 98% sul- 
furic acid in leaching reactors. 
Agitation is by high-pressure 
steam injection. The ore slurry 
(35% solids) reacts very 
rapidly with H.SO,—residual 
acid seldom exceeds 3%. Tem- 
perature is 400-500 F., pressure 
above 500 psi. 


>Material Composite — Nickel 
alloys do not survive in this 
situation. Titanium stands up, 
but we consider it too expensive 
for reactor construction. Our 
solution to the problem is 
Vessel shown in Fig. 1—a lead-lined 
wall system steel, acidproof brick, carbon- 
brick system. 
Steel This design looks fairly obvi- 


Discharge 
nozzle 


Lead membrane ous, but it represents a great 
amount of testing and trial-and- 
error. 

Some general 


Acid proof brick 
Carbon brick 


observations 


,_High pressure steam 
Slurry heater "ee vr 


Design Calls for Acid Leaching of Ni Ore at Moa Bay. 


Focal point of Freeport Sulfur’s Moa Bay, Cuba, nickel operation will 
be the leaching system. Here thickened ore pulp (35% solids) will be 
preheated with recovered low-pressure steam to 160-180 F., then pumped 
to leaching reactors. Design calls for injecting high-pressure steam for 
final heating and agitation, then adding 98% H,SO,. Leaching will be 
carried out at 400-500 F., 500 psi. Further processing involves neutralizing 
the sulfate liquor containing nickel and cobalt, then precipitating the two 
metals with hydrogen sulfide. Practically all nickel and cobalt in the ore 
can be extracted, most of the iron rejected. The concentrate will go to 
Port Nickel, about 20 mi. south of New Orleans, for purification to the 
individual metals. 

Note that this process differs from the ammonia system at Nicaro, Cuba. 
Nicaro ore is high in magnesium, while Moa Bay material has a low 
magnesium content and is high in iron. This dictated the more economical 
acid process. 


Letdown 
valving 


Slurry cooler | 


Leached ore 


Flash tank 


Row ore 
slurry 


Acid 
(98% H,SO,) 
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GREAT NEW IDEA 
BEARING SEALS TEFLON 


ANOTHER | 
DURIRON 
DIVIDEND 


NOTHING CAN GET OUT / NOTHING CAN GET IN! 


A brand new idea in bearing seals is another Durco first. This amazingly 
simple device is leakproof and foolproof. Bearing life will no longer be 
shortened by splashed or spilled acids, and lubricant is positively sealed in. 


These new bearing seals are just another one of the extras Durco gives you 
as standard. Large, solid, rugged shafts; heavy duty, long-life bearings; com- 
plete interchangeability with minimum parts inventory; these are standard with 
Series H-2 Durcopumps. They’re extras on other chemical pumps; extras that 
you pay extra for. Series H Durcopumps give you premium quality and 
premium performance without the sting of premium price. 


Teflon is the registered trade-mark of B.1. duPont 
de Nemours & Co. for its tetrafluoroethylene resin. 


THIS NEW FEATURE AT NO EXTRA cost 


The mark of dependability in tough chemical service... everywhere 
THE DURIRON COMPANY, INC., DAYTON, OHIO 
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CORROSION FORUM... 


Internal 


"armor" 


pipe, 
titanium 


Re- 


Carbon 
steel 


e— Alloy 20 


eflon tube 


Back-up flange 


Titanium 


T 


Alloy 20 
overlay 


Lead lining 
(bonded) 


Titanium 
thimble 


Vessel 
nozzle 


developed from this design 
should be of interest. 

Bare lead linings—homogene- 
ously bonded to the shell—are 
desirable from an _ economic 
standpoint. But we _ decided 
against bare lead because it is 
vulnerable to mechanical dam- 
age. It tends to crack with 
cyclic heating and cooling. This 
cracking doesn’t occur when the 
lead is behind brick. 

It is difficult to get a good 
lead bonding job for service at 
400-500 F. After a few heating- 
cooling cycles, unbonded areas 
develop’ blisters. Particular 
care is needed over heavy sec- 
tions such as flanges. 
> Bonding Tricks—From our 
experience with bonding we 
now know: (1) Bonding must 
be done by hand on a clean steel 
surface. This means grinding 
the steel with a Carborundum 
wheel and immediate tinning 
before the ground surface can 
oxidize. We dislike sand-blast- 
ing because of sand grain in- 
clusions. Acid washing must 
not be used. (2) Any good tin- 
lead solder can be used for tin- 
ning, and the steel must be hot 
enough so it is thoroughly wet 
by the solder. Excess solder 
must be removed with at least 
two separate wipes with clean 
rags. (3) Lead should be chem- 
ical grade. 

With regard to brick, we 
found all acidproof brick spalls 
in our system. Carbon brick 
does not spall, but it is not a 
very good thermal insulator. 

So we selected acid brick for 
internal thermal insulation, 
carbon brick to protect the acid 
brick. 

Using this system, the steel 
outside surface is at 225 F., 
with an internal temperature in 
the reactor of 475 F. 

Even more troublesome than 
the correct brick was choice of 


C. S. SIMONS has been closely 
connected with the Moa Bay 
process for more than 7 years, 
starting with the pilot-plant in- 
vestigations. Mr. Simons is a 
chemical engineering graduate 
from Rice Institute. He is the 
author of a number of patents 
based on the nickel extraction 
process, 


a suitable mortar. None of the 
silicate mortars stood up, prob- 
ably because the system is not 
acid enough to get a good cure. 
Furane materials also failed 
due to the oxidizing conditions 
present. Epoxy resins are ex- 
cellent but difficult to apply. So 
the final cement was a furfury! 
alcohol based material for the 
acid brick course; National 
Carbon C-6 cement for the car- 
bon brick. 


2. Continuous Teflon Liner... 


The Fig. 2 shows a solution 
to another serious problem— 
getting acid continuously into 
the reactor. Glass proved too 
fragile, even with “armor.” 

Occasionally we had to shut 
off acid flow momentarily. 
When this happened, acid 
drained from the line, and 
steam entered the tube. This 
diluted and heated the acid— 
the adaptor and metal line ad- 
jacent to it was rapidly at- 
tacked. 
> Teflon Unaffected—The suc- 
cessful design shown in Fig. 2 
uses a continuous Teflon liner. 
Externally a “hairpin” of Sch. 
40 Carpenter alloy 20 pipe is 
used from the vessel fiange. 
Teflon is subject only to the 
pressure of the fluid head loss 
within it. When acid flow is 
shut off, the line may drain up 
to the high point and steam can 
reflux. This doesn’t affect the 
Teflon, and the acid connection 
cannot get hot nor can dilute 
acid reach it. 


3, --.Solves Injection Problem 


The Fig. 3 shows the method 
of going through the vessel noz- 
zle with the acid injection line. 
Alloy 20 external pipe ends in 
a 3/16-in. plate flange welded to 
the pipe. The titanium “armor” 
pipe internal to the reactor is 
identical to this at its upper 
end. These are flanged together 
using a carbon steel blind, ma- 
chined to fit, as a back-up flange, 
and seal is obtained with a 
spiral-wound gasket. 

This drawing also shows the 
method employed to protect the 
lead lining in the small vessel 
nozzles. Nozzle design for these 
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USCOWELD PLASTIC PIPE FITTINGS 


Greater Joint Strength—Faster Insertion—Thanks to 


THE ONLY SOLVENT-WELD FITTING 
WITH INTERFERENCE FIT! 


To get maximum joint strength, interference 


fit is a must! UscoWeld fittings are designed 

to provide at least a .005 inch interference fit. THE UscoWELp PRINCIPLE 
And UscoWeld fittings are a cinch to install 
because of a specially designed tapered en- 


trance socket. U.S. Rubber has developed the 

unique UscoWeld fitting of the same tough, QA YY TAPERED ENTRANCE 

lightweight, corrosion-resistant thermoplastic Wee FOR EASY INSERTION 


as famous Uscolite® CP plastic pipe. 


All UscoWeld fittings can safely handle the = r sh 
FITTING 


pressures recommended for the corresponding 

size of extra-heavy Uscolite pipe. Maximum PIPE 
recommended operating temperature is 170°F, 
Pipe can be cut to exact length, is easily in- a 
stalled in close quarters. 

UscoWeld*—plus the most complete line of INTERFERENCE FIT FOR POSITIVE BOND 
plastic pipe and fittings in America—is obtain- 52 
U.S.” Branch, or write us at Rockefeller Cen- the large limit of its diameter tolerance—UscoWeld is easily installed, and the 
ter, New York 20, N. Y. In Canada: Dominion strongest solvent-weld joint available. 

Rubber Co., Ltd. *Patent applied for 


& 


Apply Uscolite CP cement to the outside area of Next apply cement uniformly to entire inside area While both cemented | surfaces are still wet, 
the pipe that is to be in contact with the socket. of tapered entrance socket. insert pipe in fitting and push until pipe bottoms 


against shoulder in the fitting. 
ADVANTAGES 


e fast, easy to assemble—tapered entrance provides e UscoWeld takes maximum advantage of the inherent 
easy insertion of pipe “solvent-weldability” of plastic pipe and fittings 

e strong joint—interference fit provides for optimum e no threading required—just cut pipe square 

fusion of pipe and fitting into homogeneous mass; e not necessary to allow for thread make-up 

joint strength not dependent on cement alone variation—pipe can be cut to exact lengths 

@ automatic alignment of pipe and fittings @ easy to install in close quarters 

e chemical resistance of the UscoWeld joint e resists fatigue due to vibration or thermal stresses 

is the same as for Uscolite pipe by elimination of stress concentration at thread roots. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 


RUBBER 
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CORROSION FORUM .. . 


vessels required close attention 
because of the severe service. 

The nozzle flange is machined 
out and an alloy 20 overlay ap- 
plied. The alloy 20 forms a 
bearing surface for the seal 
gasket. The overlay is re- 
machined to the O.D. of the seal 
gasket, and upset so the lead 
lining can be brought over the 
flange. Finally a titanium thim- 
ble, with a top flange as sup- 
port, is slipped in. This serves 
to protect the lead from me- 
chanical damage, and give it 
support against creep. 


4. Throttle With Ceramic 


The final point to be covered 
is the problem of getting the 
leached material out of the sys- 
tem and back to atmospheric 
pressure, via flash tanks. 

The material, after the acid 
reaction, is about 30-35% solids 
slurry of very fine iron oxide 
(predominantly) at 500-550 psi. 
And it is, even after heat re- 
covery, still above the atmos- 
pheric boiling point. This 
means it will flash. And a flash- 
ing, acid slurry taking a 500 lb. 
pressure drop is a very tough 
throttling problem. 

The final solution, shown in 
part in Fig. 4, represents the 
end of a long development pro- 
gram. It was determined quite 


Ceramic 


early in the work that conven- 
tional valving had no chance of 
success. Both Calera Mining 
Co. at Garfield, Utah, and Na- 
tional Lead Co. at Frederick- 
town, Mo., have similar prob- 
lems. While the final solution 
arrived at differs from theirs, 
they were very helpful in point- 
ing out lines of approach 
that undoubtedly shortened our 
period of development. 
Nothing will stand the abra- 
sion of these slurries at high 
velocities for any really long 
time. Their action is similar to 
grinding with jeweler’s rouge 
suspended in acid. This fact 
meant that there was no real 
chance of throttling the flow tc 
an exact rate. So development 
was aimed at finding a system 
where the valves could be op- 
erated off-on. In this way, wear 
on the trim is confined to the 
instants of opening and closing, 
and life of the trim becomes a 
function of the number of cycles. 
> For Erosives—Ceramic chokes 
have been in use in oil field pro- 
duction for a good while now. 
It was decided, since ceramic is 
one of the most satisfactory 
trim materials available, that 
control should be built around 
standard oil field chokes, or 
Refrax chokes made to the same 
dimensions. The finally ac- 
cepted design, shown in Fig. 4, 
should give good service. 


Spiral-wound gasket 


Asb. gasket 


Vessel shell 


Alloy 20 | 


Carbon steel 


1001 


Neoprene lining 


Carbofrax brick 


The scheme provides two 
chokes in parallel; one, sized to 
handle about 90% of normal 
total flow, will form the termi- 
nus of the discharge pipe from 
the slurry cooler-boilers; the 
other, sized to handle about 
15% of normal total flow, will 
be mounted below an off-on 
control valve actuated by surge 
level in the flash tank. 

The controlled flow bypass 
line branches off the main line 
15 in. above the pad flanges on 
the flash tanks. The main line 
is flanged upstream of the by- 
pass. This makes a compact 
assembly which can be easily 
removed by breaking out three 
flanges—the two pads and the 
main line. A different unit is 
then installed and the old unit 
may be taken to the shop for 
inspection and replacement. 
>How to Install—Note the 
choke section consists of two 
chokes cemented in a section 
of pipe. Back-up plates are used 
to give added assurance of 
choke retention. These support 
barrels may be used again to 
assemble replacement units. A 
necessary part of the assembly 
is the ceramic disk with a bore 
somewhat larger than the choke 
bore; this prevents erosion of 
the support plate due to entry 
turbulence. 

It was found that, when 
metal temperature was kept be- 
low 250 F., a number of alloys 
give satisfactory service in the 
leached slurry. The metal se- 
lected for choke holders and 
control valve body is alloy 20; 
this was found by extensive 
testing to be twice as resistant 
to the system as Type 316. 

Condensed from a paper given by 
the author at a recent South Central 


Regional meeting of the National As- 
sociation of Corrosion Engineers. 


New Coating Prevents 
Molybdenum Oxidation 


A new coating, developed by 
the National Bureau of Stand- 
ards, may lick the old bugaboo 
of molybdenum oxidation. 

The NBS coating is a com- 
posite of nickel over chromium. 
This is applied by electrodeposi- 
tion. NBS claims their material 
has prevented molybdenum oxi- 
dation for over 1,000 hr. at 980 
C., over 300 hr. at 1,100 C. 
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STRONG as steel pipe 


one-eighth the weight! 


Circumferential Tensile Strength...80,000 psi 


the revolutionary fiber glass 
reinforced epoxy pipe 
for corrosive service 


Easy to install, with choice of lock- 
action of many salt, acid and alkaline solutions . . . that can’t threaded 


contaminate or flavor the piped material...that is rigid < 
enough to resist sag, cold flow or deformation — flexible és 
enough to follow normal ditch contours...that remains 


Here’s a pipe that holds up indefinitely under the corrosive 


smooth and unclogged throughout its entire service life... 
that won’t leak, even near its burst pressure. 


IN THE CHEMICAL INDUSTRY... 


This means that you can use 
BONDSTRAND to transport 
corrosive solutions, waste water, 
sewage, oils, foods, beverages 

and many other troublesome fluids. 
It’s also ideal for ducting, conduit 
or handrails where corrosive 
atmospheres, condensation, spillage 
or immersion cause troubles 

with ordinary pipe. 


Dept. AA « 4809 Firestone Boulevard ¢ South Gate, California 


921 Pitner Avenue 360 Carnegie Avenue 2404 Dennis Street 6530 Supply Row 
Evanston, Illinois Kenilworth, New Jersey Jacksonville, Florida Houston, Texas 


A Subsidiary of American Pipe & Construction Company 
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Your CHROMALOX Man has the Answer 


Each of the above pipe heating methods has par- 
ticular advantages. Your Chromalox Man can help 
you determine the one best electrical answer to 
your individual problem. 

Maybe Chromalox Strip Heaters best meet your 
operating conditions. Quickly and easily installed 
at low initial cost, they provide uniform, accu- 
rate temperatures by either automatic or manual 
control. Lengths from 4” to 96” can be clamped in 
place side by side, or, half-round strip heaters may 
be bolted together to a minimum inside radius of 
314". Sheath material and terminal placement vary 
according to your application. 

Or perhaps Chromalox Tubular Heaters are the 
answer. These versatile heaters are available in 
straight lengths or bent to any shape you may require. 
Only Chromalox Tubular Heaters have the patented 
triangular cross-section that puts more heater area 
into surface contact for maximum heat transfer. 

Still other pipe heating problems can be solved 
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quite simply by one of several Chromalox “wrap- 
around” type heaters. Chromalox Pre-Fab woven 
electric heaters may be held in place by lacing, ad- 
hesives or snap-fasteners. Chromalox Thermwire 
Tape and Cable answer hundreds of other problems 
that can be solved by low temperature localized heat. 
What’s the best way for you? Just call your 
Chromalox Representative, listed on the opposite 
page. He has the fast, clean, safe, accurate, economi- 
cal ELECTRICAL ANSWER. He’s backed by the 
world’s largest stock of industrial electric heaters, 
ready for immediate shipment. And, he offers factory 
design engineering service for special applications. 


CHROMALO X 
INDUSTRIAL » COMMERCIAL + RESIDENTIAL 


Edwin L. Wiegand Company 
7514 Thomas Boulevard « Pittsburah 8, Pa. 
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Call Chromalox 


for the man with the 
ELECTRICAL ANSWERS 
to your heating problems 


ATLANTA 9, GA. 
Applebee-Church, Inc. 
1389 Peachtree St., N.E. 
Trinity 5-7244 


BALA-CYNWYD, PA. 
J. V. Calhoun Company 
349 Ave. 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE 18, MD. 


Hopkins 7-3280 


BINGHAMTON, N. Y. 
R. P. Smith Co., Inc. 
94 Henry St. 

Phone 4-7703 


N. J. 
R.L. Faber & Assoc., Inc. 
1246 Broad St. 
Edison 8-6900 
New York: Worth 4-2990 


BOSTON 11, MASS. 
Leo C. Pelkus & Co., Inc. 
683 Atlantic Ave. 
Liberty 2-1941 


BUFFALO 2, N. Y. 
Niagara Electric Sales Co. 
505 Delaware Ave. 
Summer 4 


CHARLOTTE 2, N. C. 
Ranson, Wallace & Co. 
116% E. Fourth St. 
Edison 4-4244 
Franklin 5-1044 


1, TENN. 
Associa 


ites 
Bo 
Amherst 3862 


CHICAGO 5, ILL. 

Fred |. Tourtelot Company 
407 S. Dearborn St. 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The — Company 
1046 Delta Ave. 
Trinity 1-0605 


CLEARWATER, FLA. 
J. J. Galleher 
617-A Cleveland St. 
P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th St. 
Prospect 1- -7112 


DALLAS 26, TEX. 
L. R. Ward Company 
3009 Canton St. 
Riverside 1-9004 


DAVENPORT, 
Volco Compan 
215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO. 
€.&M. Equipment Co. 
2415 Fifteenth St. 
Glendale 5-3651 
Genesee 3-0821 


DES MOINES 14, 
Midwest Equipment Co. 
of towa 
842 Fifth Ave. 
Cherry 3-1203 
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DETROIT 38, MICH. 
Carman Adams, Inc. 
15760 James Couzens Hy. 
University 3-9100 


3, TEX. 


Capitol 5- 0356 


INDIANAPOLIS 2, IND. 
Couchman-Conant, Inc. 
1400 N. Illinois St. 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore Co. 
106 E. 14th St. 
Victor 2- 


LOS ANGELES 15, CALIF. 
Montgomery Brothers 
1053 S. Olive St. 
Richmond 7-9401 


MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
33 Pleasant St. 
Diamond 6-9606 


MILWAUKEE 3, WiS. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Ave. 
Broadway 1-3021 


MINNEAPOLIS 4, MINN. 


Federal 6-3373 


NASHVILLE 4, TENN. 
H. R. Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 


NEW YORK CITY, N. Y. 
See “Bloomfield, N. J.’’ 


OMAHA 2, NEB. 
Midwest Equipment Co. 
1614 Izard St. 

Atlantic 7600 


PHILADELPHIA, PA. 
See “Bala-Cynwyd, 


PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 Highland Building 
115 S. Ave. 
Emerson 1- 


PORTLAND 9, ORE. 
Brothers 

W. Johnson St. 
Capitol 3-4197 


RICHMOND 26, VA. 
0. M. Thompson 
Westhampton Station 
P. 0. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, N. Y. 
Niagara Electric Sales Co. 
133 Clinton Ave. S. 
Hamilton 6-2070 


ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. 11th St. 


Suite 1001 
Chestnut 1-2433 

SAN FRANCISCO 3, CALIF. 
Montgomery Brothers 


1122 Howard St. 
Underhill 1-3527 


SEATTLE 4, WASH. 
Mont, ot Brothers 
911 tern Ave. 

Main 4-7297 


SYRACUSE 6, N. Y. 
R. P. Smith Co., Inc. 
2507 James St. 
Howard 3-2748 


WICHITA 2, KAN. 
Fraser D. Moore Co. 
Room 211 Derby Building 
352 N. Broadway 
Amherst 2-5647 
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Calcasieu Chemical’s ethylene 


oxide-glycol plant at Lake 
Charles, La., is on stream pro- 
ducing 60 million lb./yr. oxide 
or 8 million gal./yr. glycol. 


Plant, using Shell Develop- 
ment’s process for oxygen-oxi- 
dation of ethylene, was 


engineered and built by the 
Lummus Co. 


American Gilsonite is expand- 


ing, from 700 to 850 tons/day, 
the capacity of its Gilsonite, 
Colo., refinery producing gas- 
oline, fuel oil, calcined coke 
and other products from gil- 
sonite. Cost of expansion, in- 
cluding additional reactor 
and compressor capacity for 
the catalytic reformer, is set 
at $450,000. 


Scientific Design Co. has started 


up what is billed as “first 
commercial plant using a liq- 
uid-phase air-oxidation proc- 
ess” for making terephthalic 
acid for Mitsui Petrochemical 
Industries in Japan. Unit is 
part of a $30-million petro- 


FIRMS IN. THE NEWS 


More Ethylene Oxide Via the Shell Process 


chemical project including 
ethylene oxide-glycol, cumene 
and para-xylene plants—all 
engineered by Scientific De- 
sign. 


Reichhold Chemicals has ex- 


panded its Ballardvale, Mass., 
plant to manufacture 10 mil- 
lion lb./yr. acrylic emulsions, 
including a new line of prod- 
ucts for the surface coating 
and leather finishing indus- 
tries. 


Kermac Nuclear Fuels Corp. has 


placed on stream the nation’s 
largest uranium ore mill— 
rated at 3,630 tons/day ore. 
Mill, using acid-leach circuit, 
is located near Grants, N. M., 
and cost $18 million. 


Du Pont is reportedly planning 


to build a new synthetic fiber 
plant in Holland, south of 
Rotterdam. Du Pont currently 
has a new lacquer plant under 
way; projects are being set 
up in connection with the 
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Paul V. Renoff Company 
333 East 25th St. 

| 
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FIRMS... 


European Common Market 
plan. 


Alcoa is starting operations at 
its new Point Comfort, Tex., 
alumina plant February 1. 
Ultimate cost of this plant, 
called Alcoa’s largest alumina 
refining unit, will be in excess 
of $45 million and it will em- 
ploy more than 600 workers. 


NEW 


(patented) Ormet Corp. is the principal 
user of a new $15-million pub- 

bedi fi T e licly-owned marine terminal 
re “ wee on the Mississippi River 30 

y ne rip mi. below Baton Rouge, adja- 
cent to Ormet’s alumina 


handles all materials safely — with plant. Above, bauxite is un- 
loaded from a ship and trans- 


NO ELECTRIC CONTROLS! ported by belt conveyor to the 


alumina plant. 
This entirely new Continental Hydraulic Tripper offers unique 
Linde has construction under 


way on its new industrial gas 

* No electric trolley wires — no cable reels — no line maintenance plant in Pittsburg, Calif., 

with completion scheduled for 

early 1960. Design capacity 

* Belt-powered through hydraulic motor to tripper wheels is 300 tons/day liquid oxygen 
and nitrogen. 


© Hydraulic controls throughout; fully enclosed hydraulic system 


© Hydraulically operated spring-set brakes position tripper without 
creep, crawl, or accidenal release 


Lakeview Mining Co.’s new $3- 
© No clutches or friction drives to corrode during down time million uranium ore process- 
ing mill is in operation at 
CAN BE SUPPLIED WITH FIRE-RESISTANT MATERIAL IN HYDRAULIC SYSTEM! Lakeview, Ore. Daily capacity 
Call, wire or write your nearest Continental office for details. is 210 tons ore. 

Tube-Kote has started construc- 
ATLANTA * DALLAS * KNOXVILLE MEMPHIS * MOBILE * NEW YORK 17 tion on a new $250,000 pipe 
coating plant near Midland, 
Tex. Completion is slated for 
March 1959. 


Reichhold Chemicals (Canada) 


2 . is erecting a “sizeable” phenol 
a Continental giv Company plant and formaldehyde unit 


BIRMINGHAM, ALABAMA at the company’s Port Moody, 
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How would you solve this problem? 


Problem: Waste from a proc- 


ess unit varied in temperature with the 
process cycle. How would you control 


Ss j ut i Rockwell-Nordstrom 


3-way Multiport valves (see below) were 
equipped with thermostatically con- 
trolled air cylinder actuators. As the 


Rockwell-Nordstrom Multiport valves are used 
in the process industries where 3-way and 
4-way flow contro! is needed through one 
valve. They greatly simplify flow control and 
reduce cost by eliminating unnecessary piping 
and valves. 

Rockwell-Nordstrom is the world's most 
complete line of lubricated plug valves— 
both Multiport and Straightway. Available 
in semi-steel, steel, stainless, Monel, Bronze 
and other corrosion-resisting alloys in sizes 
from Y2"’ to 30’ to meet every process 
valve need. For details, write: Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 
Canadian Valve Licensee: Peacock Brothers 
Limited. 


ROCKWELL- Nordstrom: VALVES 


zi ROCKWELL®© 


MANUFACTURING COMPANY 


the waste flow to utilize hot waste and 
cold waste in heat exchangers in other 
parts of the plant? 


temperature of the waste in the valve 
inlet line changes, the thermostat ‘‘tells”’ 
the cylinder to move the valve plug and 
automatically shunt the hot waste into 
one inlet line or the cooled waste into 
the other outlet line. One valve does the 
job of at least three! 


Rockwell Manufacturing Company 
| 


Rockwell-Nordstrom Valve Division I 
Department CE’ Pittsburgh 8, Pa. ; 

| CJ Please send me complete information on Rockwell-Nordstrom valves | 
for process, industrial and manufacturing flow control. | 

| (1) Please send me the name of your nearest distributor | 
| (to) (not to) call immediately. | 


«+. ask him 


1 
| / HOT WASTE = 
Li 
a 
Send Coupon For Free Literature Ae 
- ] < 


FIRMS... 


B.C., plant, and is building an 
additional phthalic anhydride 
unit at St. Terese, Que. Out- 
put of all the new units will 
go into captive uses. 


Petrpleum Chemicals’ new 200- 
million-lb./yr. ethylene plant 
at Lake Charles, La., recently 
came on stream using a “new 
ethylene separation process” 
developed by the Lummus Co. 


@ Ruggles-Coles Steam Tube Dryers have been supplied fabri- 


i i nel, inconel, i A : 
cated of aluminum, nickel, monel, incone stainless steels and adjacent ethylene oxide and 
other alloys to provide protection against corrosion and contam- ] 
ination. All fabrication is to code requirements. 


@ The continuous siphon discharge of condensate is independent Stone & Webster Engineering 
of speed of rotation of the shell. (See ““A’’) Ltd. (London) will design and 


@ Automatic air vent for each tube eliminates loss of tube heating build a third ethylene plant 


surface at the feed end of the dryer. (See “B’’) for British Hydrocarbon 
Chemicals’ Grangemouth, 
@ These extra advantages of the Ruggles-Coles Dryer mean con- Scotland, complex. New unit 


inuous maximum out i i i 
po —s — put without operating attention and elab will be “considerably larger” 
‘ than any other unit in Europe. 


Complete specifications upon request. SunOlin Chemical Co. is build- 
Bulletin 16-D-11 ing a $77,000 office building in 
Claymont, Del. Building will 
eventually house administra- 
tive offices for SunOlin’s new 
utaway ¢ uggles-Coles 
Seeam Tube Dryer showing urea plant at Claymont. 
spiral feeder, air vents, 
Oronite Chemicals Co. and Nip- 
pon Petrochemicals are draw- 
ing up plans for a joint com- 
pany that would build and op- 
erate an 11,000 ton/yr. alkyl 
benzene plant between Tokyo 
and Yokohama. Tentative 
plans are being submitted to 
the Japanese Government. 


UBS Chemical Corp. has started 


operations at its new polymer 

HARDINGE 
Ill. Plant, designed and built 
PCOMPANY,- *nc Oo RPORATED by Badger Mfg. Co., is similar 


to the original unit built in 


YORK, PENNSYLVANIA + 240 ARCH ST. + Main Office and Works 1955 by Badger for UBS in 
New York - Toronto - Chicago - Hibbing - Houston « Salt Lake City - San Francisco - Birmingham - Jacksonville Beach Cambridge, Mass. 
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Bulletin 709 Size 1 Solenoid Starter 
in NEMA Type 4 watertight enclosure 


NEMA 9 NEMA 7 NEMA 8 NEMA 11 
For Hazardous For Hazardous For Corrosive Corrosion- 
Dust Gas Locations Hazardous Gas proof 


Allen-Bradley Bulletin 709 across-the-line solenoid 
starters are made in eight sizes with maximum ratings 
to 300 hp, 220 volts; 600 hp, 440-550 volts. 


Photo Courtesy of Texas 
Butadiene & Chemical Co. 


This Motor Starter 
is built to be 
forgotten! 


Even routine inspection is kept to an absolute mini- 
mum with Allen-Bradley motor starters... an 
especially important saving when your installation 
requires bolted covers, as used with watertight and 
explosion-proof enclosures. 


It’s the simple contact mechanism—with only ONE 
moving part—that enables Allen-Bradley solenoid 
starters to operate over long periods without atten- 
tion. With no bearings to corrode or stick . . . no 
flexible jumpers to break . . . you are assured millions 
of trouble free operations. In addition, there are 
double break, silver alloy contacts that never need 
servicing of any kind. And permanently accurate 
thermal overload relays protect motors against burn- 
out, irrespective of time or atmospheric conditions. 


Specify Allen-Bradley quality controls for all your 
installations . . . and you'll save on maintenance. 


ALLEN-BRADLEY CO. 
MOTOR CON OL 


> QuaALity 
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Allen-Bradley Co., 1337 S. First St. 
Milwaukee 4, Wis. 

In Canada: Allen-Bradley Canada Ltd. 
Galt, Ont. 
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Rubber, neoprene and special 
compounded rubber sleeves 


FOR CORROSIVE AND 


ABRASIVE PULPS AND LIQUIDS 


® Patented “hinged” sleeve. 


Recesses serve as “hinges” during 
compression; reduce strain and 


permit tight closing. 


Unobstructed flow eliminates 
high friction loss. 


Split flanges and 
patented Flex Seal ends 
assure perfect seal. 


@ Remote control available. 


1” to 14” inside diameter. 
Pressures to 150 psi. 
Temperatures to 200° F 
Cannot leak or stick. 


No working parts in contact 
with pulp or liquid; 
no packing glands. 


@ Can be equipped for 


automatic regulation. | 


®@ Closing mechanisms... 


manual handwheel; 
handwheel with chain and 
sprocket reduction unit; 
electric worm gear motor 
reducer; chain operated 
torque arm reducer; 
hydraulic; air-hydraulic. 


WRITE FOR NEW CATALOG 


gives complete data, including list of 
recommended applications | 


Manufacturing 


YORK 17 
E. 42nd STREET 


and in principal cities of t 


Division 


THE. MINE AND SMELTER SUPPLY co. 
_ DENVER 16 

3800 
Sales Agents in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) 


PASO 
0. BOX 1162 


T LAKE CITY 
21 Ww. and 


he United States. 


iui of Plastic Engineers, annual 
technical conference, Commodore 
Hotel. 
Jan. 27-30 New York, N. Y. 
First International Symposium on 
Nuclear Fuel Elements, jointly 
sponsored by Columbia University 
and Sylvania-Corning Nuclear 
Corp., Columbia University. 
Jan. 28-29 New York, N. Y. 


American Physical Society, annual 
meeting, New Yorker Hotel. 
Jan, 28-31 New York, N. Y. 


Society of Plastics Industry, Rein- 
forced Plastics Division, annual 
technical and management con- 
ference, Edgewater Beach Hotel. 
Feb. 3-5 Chicago, Ill. 


American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, 
annual meeting, St. Francis, 
Sheraton-Palace and Sir Francis 
Drake Hotels. 

Feb. 15-19 San Francisco, Calif. 

Lehigh Valley Chemical Engineers 
Club, Topic: Radioactive Tracers 


in Process Control, The Chapman 
Restaurant, 


Bethlehem, Pa. 


Chemical Market Research Assn., 
meeting topic: Chemicals for the 
Textile Industry, Dinkler Plaza 


Hotel. 
Feb. 18-19 Atlanta, Ga. 


Chemical Institute of Canada, Pro- 
tective Coatings Division, annual 
conference.* 

Feb. 19 Toronto, Ont. 


Chemical Institute of Canada, Pro- 
tective Coatings Division, annual 
conference. * (duplicate program) 
Feb. 20 Montreal, Que. 


Technical Assn. of the Pulp and 
Paper Industry, 44th annual meet- 
ing, Commodore Hotel. 

Feb. 23-26 New York, N. Y. 


National Assn. of Corrosion Engi- 
neers, annual meeting and exhibi- 
bition, Sherman Hotel. 

March 16-20 Chicago, Ill. 


American Society for Metals, 11th 
Western Metals Exposition and 
Congress, Pan-Pacific Auditorium 
and Am dor Hotel. 
March 16-20 Los Angeles, Calif. 


American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, 
Technical Conference: Stress Cor- 
rosion, Mellon Institute. 

April 2-3 Pittsburgh, Pa. 


American Chemical Society, annual 


national meeting. 
April 5-10 Boston, Mass. 


Nuclear Congress, coordinated by the 
Engineers Joint Council, Public 
Auditorium. 

April 5-10 Cleveland, Ohio 

American Institute of 
Metallurgical and Petroleum 
neers, 42nd national Open Hearth 
Steel Conference and Raw Ma- 
terial Conference, Jefferson Hotel. 
April 6-8 St. Louis, Mo. 
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Built to withstand highly corrosive fluorine-containing gases, 
Monel nickel-copper alloy porous sintered filter elements 


are lowered into shell. Entire unit, including housing was 
constructed by Purolator Products, Inc., Rahway, N. J. 


Filters most corrosive element known 
...with porous sintered Monel 


This filter reclaims solid particles 
from a gaseous stream containing 
fluorine — the world’s most reactive 
element. It’s made of porous sintered 
Monel* nickel-copper alloy, stands up 
in fluorine service much longer than 
filters of other materials. Housing 
and cover are Monel, too. 

Porous metal filters of Monel and 
other Inco Nickel Alloys are proving 
invaluable wherever corrosion, cyclic 
shock, heat or radioactivity must be 
reckoned with. They’re made with 
pore sizes from 50 down to 0.2 mi- 
crons, + 10%. 


For high-temperature filtering . . . 
particularly above 1000°F, porous 
sintered Inconel* nickel-chromium 
alloy is used... for filtering such 
materials as molten sodium and 
potassium and removing catalyst 
particles from gaseous products of 
catalytic cracking units. 


For low-temperature filtering . . . 
handling liquid helium, liquid oxy- 
gen. Here, porous Monel alloy and 
Nickel stand up where glass or cellu- 
lose fibers break up... retain useful 
properties even below minus 450°F. 


In many areas of the expanding 
nuclear industry, Inco Nickel Alloys 
provide useful combinations of cor- 
rosion resistance, strength at both 
low and high temperatures, good 
thermal and electrical properties. 

Our new booklet ‘‘Handling 
Fluorine and Fluorine Compounds 
with Inco Nickel Alloys” shows 
many industry-proven applications. 
Yours for the asking from Inco. 

* Registered trademark 
The International Nickel Company, Inc. 
67 Wall Street Keo, New York 5, N. Y. 


INCO NICKEL ALLOYS 
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NEW EQUIPMENT... 


(Continued from p. 74) 


Thermistors 


Have positive temperature 
coefficient of resistance. 


Conventional thermistors 
have a temperature coefficient 
of resistance that is negative. 
However, a new thermistor fam- 
ily having a positive coefficient 


Mal REBOILER _made of all carbon has just been announced. Re- 
steel to A.S.M.E. code and T.E.M.A. specifi- Pine sistance of these units increases 
“a cations. (Design temp. 450°F, weight 9500 sharply when a specified tem- 

Ibs, Shell—44” dia., length, 1-1/16” perature is reached. 


1500 steel tubes—%" 0.0. x 14 B.W.G.) First application for the new 
series will be over-temperature 


protection of totally enclosed 
motors. Each aspirin-size ther- 
mistor embedded in a motor’s 
winding will act, in effect, as 
an individual external relay 
Many years of experience have given us an unusu- that opens when the winding 
ally thorough knowledge of the appropriateness, reaches critical temperature. — 
adaptability and qualities of fabrication of a wide Westinghouse Electric Corp., 
Pittsburgh, Pa. 144A 
variety of metals. This accumulated knowledge, 
coupled with our engineering experience and the 
important “extras” in fabrication, is your assur- 
ance of practical trouble-free equipment at the 
lowest possible cost. 
It is impossible, in a field requiring such wide 
diversification, to illustrate, or even list all. the 
products we have been called upon to supply. An 
excellent case in point, however, is the Reboiler 
above. In its fabrication, X-Raying was performed 
to assure perfect welds. This example is typical of 
the “extra” care you can expect and get from 
Manning & Lewis. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 


Centrifuge 


MANNING & LEWIS 


An improved design of the 


ENGINEERING COMPANY Merco centrifuge that permits 
Dept. A, 28-42 Ogden Street, Newark, New Jersey higher rotor speeds than for- 
merly possible will handle up 


to 600 gpm. with substantial 


DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
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reductions in power consump- 
tion. Known as the H-30, the 
unit is claimed to be applicable 
over a wide range of concentra- 
tions to clarification and thick- 
ening of slurries containing ex- 
tremely fine solids. 

Major difference between the 
H-30 and the standard Model 
30 exists in redesign of the new 
machine’s rotor to accommodate 
speeds up to 3,300 rpm. H-30 
comes only with a 387-in. stain- 
less steel rotor and either a 
bronze or stainless housing. 
—Dorr-Oliver Inc., Stamford, 


Solvent Extractor 


Package for low-cost, low- 
capacity operations. 


Preassembled units designed 
for liquid-liquid extractions on 
a pilot-plant or small-produc- 
tion scale are available in ca- 
pacities of 20 cc./min. to 20 
gpm. Each system is _tailor- 
made to customer requirements, 
with a choice of either manual 
or automatic control instrumen- 
tation. 

Known Spiradynes, all 
models consist of an alternat- 
ing series of mixing and clari- 
fying sections enclosed within 
a gravity-type column. Impel- 
lers mounted on a single central 
shaft provide the necessary in- 
timate phase contact in the mix- 
ing sections. Highly efficient 
coalescent packings promote 
phase disengagement in the 
clarifying sections. Number of 


"Pouble-Seal” Ball Valves 


Deuble EFFICIENCY | 


In the high pressure water ser- 
vice installation shown here, 
and wherever the Jamesbury 
“Double-Seal” principal is em- 
ployed, there is double the 
efficiency of performance. 


Company 


City. 


Jamesbury High Pressure Valv: 


In Pipe Sizes 4” to 8” for: 


High-Pressure service 
High-Vacuum service 
Handling of hazardous fluids 
Cryogenic operations 


Distributors In Principal Cities Get 
The Complete Facts On The Jamesbury 
“Ball Valve” Principal, 


Jamesbury Literature 
Distributor Service 


JAMESBURY CORP., 75 NEW STREET, WORCESTER, MASS. 
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NEW EQUIPMENT .. . 


identifiable stages varies with 
application.—Podbielniak, Inc., 
Chicago, Ill. 145A 


CLAYTON MA 


Slurry Sampler 


Takes secondary cuts from 
primary samples. 


% Designed to operate either 
ie continuously or automatically 


r r upon signal, a new machine pro- 

feat re for feature vides a refined method for gath- 
ering secondary samples of wet 

materials. Known as the Sec- 

are 0 ondary Vezin Sampler, the unit 
S takes 16 sample cuts in about 
TTT 3 sec. to produce a composite 
: sample representing 10% of a 


primary cut. By blinding off 
one to three of the four cutters, 


COLD-ROLLED FEMALE SEAT _.. for 
extrentely tight sealing. The operation 
of cold-rolling under intense pressure 
results in a harder female séat that 
seals perfectly with the male seat, to 
handle even the most volatile fluids. 
This quality feature, combined with 
a superior forging steel and fourteen 
other outstanding features, gives you 
the one union that offers the widest 
application in high pressure — high 
temperature piping. 


Specify the brand—CLAYTON MARK! 


this percentage can be dropped 
to as low as 24%. 

A standard 220/440-v. gear 
motor rotates the cutters at 44 
rpm. Fob cost is less than $300. 
—Denver Equipment Co., Den- 
ver, Colo. 146A 


Homogenizer 


Delivers high-stability dis- 
persions, emulsions. 


Known as the #3 Jet-Moge- 
nizer, a new addition to the 
manufacturer’s line of homog- 


Write today for free booklet ‘What makes a good union?”... 


CLAYTON MARK & COMPANY 


1900 Dempster Avenue + Evanston, Illinois 


enizers sets up countercurrent 
interparticle attrition effects on 
processed fluid masses. In ad- . 
dition to this attrition, the unit 
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CAPACITIES OF 
THE NEW SHARPLES C-41 SUPER-D-HYDRATOR ON 


REPRESENTATIVE SLURRIES. 


AMMONIUM SULFATE —a relatively The C-41 Super-D-Hydrator is the largest of 3 
large free-draining inorganic crystal . . . high efficiency crystal drying centrifuges by Shar- 

20-24 tons/heve ples ¢(C-20;C-27;C-41) which are designed for 
“CAUSTIC SALI —a relatively small, both atmospheric and pressurized operation, and 
slower draining crystal requiring high effi- are available in various standard materials of con- 


ciency rinsing... P 
13-16 tons/hour struction. 

POLYPROPYLENE —typical of extremely Sharples engineers have incorporated many in- 

fine, slow draining, low bulk density organic novations in the design of the new C-41, learned 

solids . .. in over 40 years experience in the chemical indus- 

1.0-2.5 tons/hour try, and are further prepared to give special design 

consideration to each specific problem, May we con- 

sult with you regarding your separation problems? 


THE SHARPLES CORPORATION 


2300 WESTMORELAND STREET © PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND @ DETROIT @ CHICAGO @ 
@ LOS ANGELES @ SAN FRANCISCO @ HOUSTON @ ST. LOUIS @ ATLANTA 


Associated Companies and Representatives Throughout the World 
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WELDOLETS* 


CONS/STENTLY 
TESTED 


WELDOLET 
WELDING FITTING! 

BURSTING TEST | 

COMPARISON 


BURSTING PRESSURE) 


Actual bursting test pressures — 


Required bursting test pressures—ASA B16.9 Code 


OPERATING PRESSURE 


Maximum Oil Ref. Piping ASA B31.1—1955 


Maximum Power Piping ASA B31.1—1955 A 


6x6 6x6 x6 128 
STD STD STD 
Git GrB GB 


WELDOLET TEST ASSEMBLY 
Size-Weight-Grade 


12x12 
STD 


.. OVER 
4'/2 TIMES MAX. OPERATING PRESSURE 


‘Shape of Reinforcement’”—has been pioneered 

by Bonney for the past 20 years. The fact that 

shape is as important and even more important 

than area replacement for branch reinforcement 

is now gaining wide industry recognition. Even 

though Weldolets do have sufficient area replace- 

ment, the factor setting them apart from conven- 

BONNEY tional lap type reinforcement is their SHAPE... 
p Reinforcement close to the juncture—completely 

bonded homogeneous reinforcement avoiding 
cracks, fillet welds, and re-entrant corners—rein- 
forcement tapering at the sides to prevent abrupt 
change in thickness where fitting joins header pipe. 


WELDOLETS® 
THREDOLETS® 
SOCKOLETS® 
ELBOLETS® 
BRAZOLETS® 
SWEEPOLETS®) 


Recent design improvements in the Weldolet line, 


sideman based on extensive stress analysis tests, provide 

STAINLESS all these desirable ‘‘shape’’ factors. Specify and 

nc use Weldolets for all your full size and reducing 
branch connections. They are available in carbon 
steel and all alloys for any piping service. 


HOF? and TOOL WORKS 


ALLENTOWN, PENNSYLVANIA 


NEW EQUIPMENT .. . 


harnesses impact, turbulence 
and ultrasonic cavitation effects 
to continuously give more com- 
plete and faster homogenization 
at lower cost. 

Output, which varies with 
viscosity and specific gravity of 
processed materials, is 250 to 
400 gph. Jet-Mogenizers are 
self-cleaning.—Buschman Prod- 
ucts Inc., N. Y., N. Y. 146B 


BRIEFS 


Engine that operates on a nor- 
mal steam-engine cycle acts 
as a power-producing reduc- 
ing valve when installed be- 
tween high-pressure natural 
gas pipelines and low-pres- 
sure process lines. Outputs 
range from 10 to 400 hp.— 
Troy Engine & Machine Co., 
Troy, Pa. 148A 


Orifice plate, which fits into 
place between head and tail 
pieces of pipe unions, con- 
verts the manufacturer’s con- 
ventional unions into devices 
for measuring or controlling 
flow. For 3- to 2-in. piping.— 
Catawissa Valve & Fittings 
Co., Catawissa, Pa. 148B 


Diaphragm valves, designed for 
actuation by any three-way 
pilot valve, instrument con- 
trol or process timer, feature 
neoprene -covered synthetic 
fabric diaphragms. Air actu- 
ation required runs from 20 
to 60 psi—Valvair Corp., 
Akron, Ohio 148C 


Rubber-lined pump designed for 
heads up to 140 ft. and ca- 
pacities to 8,000 gpm. has 
been added to the manufac- 
turer’s line of abrasive-han- 
dling machines. — Allis-Chal- 
mers Mfg. Co., Milwaukee, 
Wis. 148D 


Volumetric pump for small flow 
rates has a continuously ad- 
justable pumping rate over 
a 50:1 range. Entire unit 
mounts directly on 34-in. pip- 
ing.—Lester-McKinney, Inc., 
Chester, Pa. 148E 


V-belt drive line uses belts that 
are only @-in. wide, and 
sheaves that are greatly re- 
duced in both width and out- 
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TYPICAL pH CONTROL 
SYSTEM 


at Sika Chemical— 
REACTORS CONTROLLED WITHIN 0.1 pH 
by Foxboro DYNALOG*®* Recorder-Controllers 


At Sika Chemical Corp., Passaic, N. J., 
control of pH in reactors is of vital con- 
cern in manufacturing “Plastimet,” Sika’s 
widely-used concrete densifying additive. 

Sika finds Foxboro Dynalog Recorder- 
Controllers perfect for the job. Dynalog’s 
smooth variable air capacitor (which 
replaces troublesome step-by-step slide- 
wires ) responds instantly to the smallest 
change in pH value. A Rotax on-off con- 
trol unit then initiates addition of enough 
caustic soda to return reactor pH to set 
point. 

Sika reports maintenance on their 
Dynalogs has been almost nil. One tube 


*Reg. U.S. Pat. Off. 


OXB 


replaced in three years. No lubrication 
...no cleaning...no dry cells to stand- 
ardize or replace. “In fact,” says process 
engineer Gordon Morrison, “we're so con- 
fident of Dynalog’s performance that our 
reactors run right through the night — 
unattended.” 

Dynalog Electronic Recorders—Control- 
lers—Indicators deliver accurate, sensi- 
tive, measurement not only of pH, but of 
dozens of other variables as well. Get full 
details by writing for Bulletin 20-10. The 
Foxboro Company, 361 Neponset Ave., 
Foxboro, Mass. 


OR 


REG. U.S. PAT. OFF. 


DYNALOG ELECTRONIC INSTRUMENTS 


i ; 
| 
pH CELL 


PRODUCTION 


SHEET NEW EQUIPMENT... 


side diameter. Net result is 
a reduction in cost and space 
requirements. — Dodge Mfg. 
Corp., Mishawaka, Ill. 148F 


Worm-gear speed reducer line 
with reduction ratios ranging 
from 70:1 to 5:1 is available 
for applications requiring 
continuous, demanding serv- 
ice. Aluminum fans cool the 
easy-to-mount cast-iron cas- 
ings. — DeLaval Steam Tur- 
bine Co., Trenton, N. J. 150A 


: Receptacle for flush-wall mount- 
a j ing in hazardous atmospheres 
features an exclusive dead- 

end contact that confines arc- 

ing within a special chamber. 
Insertion of the plug into the 
receptacle, followed by a 
4-turn to the right, completes 
the circuit.— Appleton Elec- 
tric Co., Chicago, Ill. 150B 


Immersion pump will deliver 
11,000 scfh. of nitrogen and 
knock Fy down with aa 13,750 scfh. oxygen at pres- 
sures to 10,000 psi. Known as 
Dow Corning SILICONE DEFOAMER! the HP-8, the reciprocating, 
single-action, positive - dis- 


If foam has you down (and your processing too), try a Dow Corning placement pump is claimed to 
SILICONE DEFOAMER. Get this costly menace off your back for good. be the most compact and 


Here are examples of how these versatile foam killers have killed foam lightest unit of its type on 


, . the market. Sale is limited to 
and increased capacity in different production processes. 


Armed Forces. — Linde Co., 
31,250 Ib dog shampoo New York, N. Y. 150€ 


loz 
kills foam in: 99,110 lb wire drawing solution Equipment Cost Indexes. . . 


62,500 lb alcohol-varnish 


er coating solution Industry 
Avg. of all 230.9 


PLE! Moke own test. Return coupon below for generous trial sample of a 

ety ee SILICONE DEFOAMER. No obligation, of course. Process Industries 
Cement mfg. 223.3 
Chemical : 232.3 
Clay products .... 217.0 
219.3 
Dow Corning CORPORATION Paint mfg. ....... : 222.8 
MIDLAND. MICHIGAN Paper mfg. ’ 223.8 


Petroleum ind. ..... 227.5 


r foamen Process ind. avg.. 228.2 228.6 
name 


Related Industries 

Of system, Elec. power equip... 234.3 236.0 

queous system Mining, milling 233.7 

Steam power 218.1 

§ company Other 


Compiled quarterly by Marshall and Ste- 
industries. m, Eng., Nov. PP. 
§ cxrv zone srare 125-6 for method of obtaining index num- 
° bers; Feb. 24, 1958, pp. 143-4 for annual 

Leese = : = averages since 1913. 
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UNFILL ORDERS 


Prudential Insurance Co. takes no chances on fire in its recently erected Chicago Office Building. 
Peerless pumps give i diate protecti inst fire aut tically, without human attention. 


PEERLESS FULLY APPROVED 
FIRE PUMPS... <u> 
ERS: LABORATORIES 4 
pen 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 
Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 
and nationwide service can serve you best. In many instances, the Available with steam turbine, engine or electric 
savings effected thru more favorable insurance premiums can pay motor drives, Peerless fire pumps are available 
for the installation. For fire pumps at their very best look to the for high pressure sprinkler systems, or foam 


leader, look to.Peerless. Write for bulletin B-1500 today. pr in kind of commer- 
. 


| PEERLESS PUMP DIVISION 


att FOOD MACHINERY & CHEMICAL CORPORATION 
Putting Ideas to Work F ~ | 2005 NORTHWESTERN AVENUE, INDIANAPOLIS, INDIANA cE 


=| Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


Peerless PEERLESS 
CENTRIFUGAL 


Pump } RE PUMPS 
COMPANY 

FOOD MACHINERY Division 


Plants: 
Los Angeles 31, Calif. and Indianapolis 8, Ind. CITY. STATE 


NAME 
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MIST ELIMINATORS 


... the First name in knitted wire entrainment separators! 


FIRST with strip-type construction 
FIRST with wound-type construction 
FIRST with Hi-Thruput mesh 

FIRST with fiberglass coalescers 


NOW FIRST AGAIN with POLYETHYLENE 
for maximum corrosion resistance! 


Since 1943, when it first introduced knitted wire entrainment 
separators — Metal Textile has been consistently first in introduc- 
ing new developments to the field. In response to requests from 
chemical and processing engineers throughout industry—Metex 
engineers have utilized new materials...developed special meshes 
... initiated revolutionary techniques to provide low-cost, high- 
efficiency answers to the most complex entrainment problems. 
Your specific needs can be similarly solved. Our engineers, backed 
by the most extensive research and production facilities in the 
field, will be glad to recommend the type of Metex Mist Eliminator 
and method of installation best suited to your particular operat- 
ing conditions. For latest design guides, write or call for Bulletin 
ME-9: Metal Textile Corporation, Roselle, New Jersey. 


38’ dia. Metex Hi-Thruput Mist Eliminator for world’s largest vacuum pipe still. 


METAL TEXTILE CORPORATION 


... world’s largest and oldest producer of knitted wire products 


A DIVISION OF GENERAL CABLE CORPORATION 


Provocative and Stimulating 


SOME PROBLEMS IN 
CHEMICAL KINETICS AND 
REACTIVITY, Vol. 1. By 
N. N. Semenov. Trans- 
lated from the Russian by 
Michel Boudart. Prince- 
ton University Press. 239 
pages, paper cover. $4.50. 


Reviewed by Charles N. 
Satterfield, Department 
of Chemical Engineering, 
Massachusetts Institute 
of Technology, Cam- 
bridge, Mass. 


The appearance of a book on 
kinetics by N. N. Semenov, the 
Nobel laureate, is of first-rank 
importance to kineticists every- 
where, and we are indebted to 
Prof. Boudart for making this 
very readable translation avail- 
able. A first edition of the book 
was originally written by Seme- 
nov as a survey of the litera- 
ture and personal critique for a 
Russian Symposium on Chemical 
Kinetics and Reactivity in 1955. 
The book was later expanded and 
the present Vol. I comprises the 
English translation of the first 
half of the work. 

Volume I is concerned with re- 
action of radicals. This includes 
a wide range of topics: Relative 
reactivity of radicals; competi- 
tion between reactions involving 
radicals; initiation, propagation, 
and termination of chain reac- 
tions and effects of walls. 

This is not a book for the be- 
ginner, nor is it one that can 
profitably be dipped into here 
and there. The advanced worker 
in kinetics, however, will find it 
provocative and stimulating. 

Fascinating, for example, are 
some of Semenov’s ideas on the 
quantitative relationships be- 
tween activation energy and 
heat of reaction and the appli- 
cation of these relationships in 
explaining relative reactivities 
of radicals. One is impressed by 
his methods of making simplify- 
ing assumptions in order to 
bring huge masses of data into 
some simple generalities, and by 
his techniques of quantitative 
estimation of probable rates of 
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‘BACON 


individual radical reactions as a 
method of indicating probable 
mechanisms. 

Another valuable feature of 
the volume are the copious ref- 
erences throughout, particularly 
the apparently thorough cover- 
age of Russian literature includ- 
ing very recent work. 

Among chemical engineers the 
present volume will be of pri- 
mary interest only to those en- 
gaged in fairly fundamental 
work in chemical kinetics—par- 
ticularly gas phase or homogene- 
ous processes. For them, how- 
ever, the cliche applies: This is 
one they will want not to miss. 


BRIEFLY NOTED 


COMPILATION OF ASTM STANDARDS 
RELATING TO PLASTICS. 191 stand- 
ards. American Society for Test- 
ing Materials, 1916 Race Street, 
Philadelphia 3, Pa. $8. Adds 43 
new standards, including specifi- 
cations for nonrigid vinyl chlor- 
ide plastic sheeting (D 1593); 
glass fabric-reinforced epoxy 
resin laminates (D 1592); poly- 
methylstyrene molding and ex- 
trusion material (D 1595). In- 
cludes abbreviations of terms. 


HEAT CAPACITY DETERMINATION OF 
MINERAL AND SYNTHETIC ENGINE 
LUBRICANTS, FUELS AND 
HYDRAULIC FLUIDS IN THE TEM- 
PERATURE RANGE 70-500 F. 55 pp. 
Midwest Research Institute for 
Wright Air Development Center. 
Order PB 151210. Office of Tech- 
nical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 
$1.50. Gives experimental data, 
describes design and operation of 
adiabatic calorimeter for meas- 
urement of heat capacities of 
liquid materials stable in the 70- 
500 F. temperature range. 


MORE NEW BOOKS 


COMPANY CLIMATE AND CREATIVITY. 
By Deutsch and Shea, Ine. Indus- 
trial Relations News. $10. 


THE ATOM AND THE ENERGY REVO- 
LUTION. By Norman Lansdell. 
Philosophical Library. $6. 


ORGANIC SYNTHESES. Edited by 
John C. Sheehan. Wiley. $4. 
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LOW DOWNTIME 


with plate and frame 
SPERRY FILTER PRESS 


If your present filter system is inadequate to meet increased 
production demands . . . if excessive shutdowns, cleaning and 
manpower problems are dragging out your filter cycle so as to slow 
down your production cycle — now is the time to investigate all 
the advantages of a plate and frame filter press — as modernized 
and custom engineered to your particular application by 
D. R. Sperry & Company. 


Through extreme versatility of design, a Sperry Filter Press can 
simplify the most complex filtration requirements. Varying batch 
sizes . . . incompatible products . . . cake removal . . . and constant 
cleaning cease to be problems. Instead — the cycle is reduced . 
filtering area and pressures are increased . . . downtime losses are 
reduced to a minimum .. . and with labor-saving automatic closing 
attachments and plate shifting devices, complete control is 
reduced to a one man operation. 


Sperry Filter Presses are available in a design and capacity to 
handle any filterable mixture and any filter material . . . with 
center, side or corner feed; open cr closed delivery; high or low 
temperature control; and your choice of labor saving devices. 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 
PROBLEMS, SEE THIS SPERRY CATALOG... 

an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


D. R. SPERRY & CO., 
BATAVIA, ILLINOIS D. R. SPERRY & COMPANY / 


| © Send Free Sperry Catalog 
] © Have your Representative Contact us 


Sales Representatives 


George S. Tarbox 808 Epes Ave. 
Yonkers, N. 
Name 


B. M. Pilhashy 833 Merchants Ex. Bldg., | 
San Francisco, ° 


McCabe 847 E. 17th Ave. | 
rado 


Alldredge 


nver, Colo 
Texas Chemical Eng. Co. | 
4101 San Jacinto, Houston, Texas City 
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... Old or new 


Because they offer a happy combination of dependability, 
efficiency and extra life, DURABLA Valves are a credit 
to any reciprocating pump. Mechanically and metallurgi- 
cally speaking, they will operate freely under temperature- 
pressure extremes, with highly corrosive fluids and in 
any position. 

In a DURABLA Valve Unit, only “point contact” is 
made by the valve member on the sleeve, so it can’t bind 
or hang-up. Due to its unique arched design, neither will 
it warp. The new V-7* taper-locked stud can be screwed 
down tight into the seat without any possibility of gall- 
ing or breakage. And a self-locking nut and “drop-on” 
guard assure _ and easy inspection of working parts 
— without stud or seat removal. 

Standard equipment on many new pumps, DURABLA 
Valve Units are also used throughout the world to 
re-valve older pumps. They come in fifteen sizes, designed 
to meet over 300 variations in installation requirements. 

Write for new booklet CE 19 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 


® 


The valve for reciprocating pumps 


DM.34 


Pro: Nationwide Program 


Sir: 

Mr. Cryden’s article, “Engi- 
neers Go Back to High School” 
(Nov. 17, pp. 163-165), shows 
a very good idea. The working 
together of industry and educa- 
tion is a great necessity. 

However, the whole _ idea 
should be handled on a nation- 
wide basis, not by just a few 
companies or a few schools. How 
to do this? Simple: Create a gov- 
ernment Department of Science, 
which would include the Office 
of Education. 

ROBERT LOBSTEIN 
Santa Monica, Calif. 


Pro: More Initiative 


Sir: 

I note the lament of “Name 
Withheld” on page 160 of your 
Dec. 1 issue. 

This is not the only complaint 
of this kind I have seen regard- 
ing wasted time in the military 
services, but my experience indi- 
cates that if an officer wastes his 
time in the service it is largely 
his own fault. 

The military services are more 
than desirous of using personnel 
to the best advantage. I have 


January 26, 1959—Cuemicat ENGINEERING 


; 
| 
‘ 
AS 
Hed 
154 


had 40 years in the Reserve, and 
I have found that officers who 
are content to lie around in 
“gravy-boat” jobs and who do 
not seek out opportunities are 
not respected nor advanced. 

I have just returned from a 
four-weeks’ trip which gave me 
opportunity to observe and talk 
with officers and enlisted men at 
Rhein-Main Air Base, Wies- 
baden, Paris, Torrejon (Spain) 
and Kindley (Bermuda). It is 
true that there may not be a 
chemical engineering job at 
hand for the budding chemical 
engineer and that’ technical 
officers have been used on non- 
technical jobs. 

But these jobs are not “such 
that an intelligent clerk could 
fill them.” They are responsible 
executive positions, handling 
personnel, transportation, com- 
missaries, hotels, etc., all of 
which will give an alert man a 
broadening-out experience that 
should make him a better engi- 
neer when he returns to civil 
life. Every post also has schools 
for advanced study to which 
officers can be assigned for part- 
time or evening studies. 

Officers are not placed on 
clerical jobs unless they are poor 
ratings whom the services would 
like to see resign. 

GEORGE S. BRADY 
Colonel, USAR, Ret. 
Bethesda, Md. 


We’re Really Up-to-Date 


Sir: 

I wanted you to know that it 
took a wide-awake chemical en- 
gineer like me only about three 
months to notice that my Sept. 
8, 1958, issue read “Vol. 67, No. 
18” on the cover, rather than the 
correct figure, Vol. 65, as noted 
inside. 

This is a good illustration that 
your magazine must not only be 
read cover to cover, but that the 
cover itself must also be read to 
keep up with all latest develop- 
ments. 

And speaking of covers, your 
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MODERNIZING? 
Check 
Refrigeration 


FOR ALL YOUR NEEDS 


CONDENSERS 

PIPE COILS 

SHELL-ICE MAKERS 

VALVES & FITTINGS 

ICE RESERVE UNITS 

AIR HANDLING UNITS 

SHELL & TUBE COOLERS 

“ECLIPSE”” COMPRESSORS 

HEAVY-DUTY COMPRESSORS 

QUICK-FREEZING SYSTEMS 

“INSTANT” WATER COOLERS 

MULTI-STAGE COMPRESSOR SYSTEMS 

LOW PRESSURE REFRIGERATION UNITS 

AUTOMATIC CONTROLS & DEFROSTING SYSTEMS 

COMPLETELY ENGINEERED SYSTEMS, 
DELIVERED AND INSTALLED 


It is a proven fact that today's 
semi- and full-automatic equip- 
ment soon saves enough to pay 
for itself. 


Whatever the refrigeration re- 
quirements of your plant—quick 
freezing, ice making, cold storage, 
humidity control, low tempera- 
tures, condensing, air condition- 


Frick Evaporative Condensers Save Up To 95% Of The 
Water Used. 


ing, or any process cooling .. . 
Frick engineers will help you mod- 
ernize your present system or de- 
sign one to meet your needs. 


Frick refrigeration equipment is 
world renowned for a long trouble- 
free life of dependable operation. 
Many Frick compressors have been 
in operation for over 40 years. 


Frick Heavy-Duty Four Cylinder Compressors Can Be 
Adapted to Handle Any Type of Refrigerant. 


CALL your nearest Frick Branch of 
Distributor today. Or write direct 
to 


Frick Shell- Ice—Clear Solid Pieces of nal 
Ice. Made Automatically, Without Snow or 


Waste.  WAYNESBORO, PENNA.. U. A. 
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Take the GUESSWORK J 


out of 4 


SAMPLING 


For LESS than 12¢ per shift : 


Automatic 
SAMPLERS 


® Dependable 
® Accurate 
Low Cost 
“Analysis can be no more reliable than 

the sample on which it is based.” 
DENVER Automatic Samplers give accu- 
rate, economic samples of wet or dry ma- 
terials, better...at less cost—AUTOMAT- VY 
ICALLY. Write for Bulletin No. S1-B4 on IN STOCK...Standard duty 16”, 21”, 

: standard type A, B, C and D cutters. 
Complete Sampling Plant Design and Equipment 

DENVER Equipment for the Chemical Process Industries 


DENVER Adjustable Stroke 
Diaphragm Pumps 
DENVER Agitators and DENVER Spiral Rake 1” to 10’ Simplex 
Mixers Thickeners and Duplex. Capacity to 
Sizes to 50’ x 50’ and Larger Sizes to 150’ Diameter 1 g.p.m. 
Write for Bulletin No. A2-B4 Write for Bulletin No. T5-B6 Write for Bulletin No. P8-B12 


DENVER Stee! Head DENVER Jaw Crushers 

DENVER SRL Pumps Ball Mills Sizes from 21%" x 3/2" to 
Capacity to 3000 g.p.m. Sizes to 10’ x 20’ 32" i 

Write for Bulletin No. P9-B10 Write for Bulletin No. B2-B20 Write for Bulletin No. C12-B12 


See our catalog on pages 1079-1086 in CEC Catalog 


EQUIPMENT 
COMPANY 


PRO & CON... 


High Temperature cover (Mar. 
1957) was the greatest. 

JAMES F. SHORT 
Smith-Douglass Co. 
Norfolk, Va. 


Pro: First Person 
Sir: 

Re: You and Your Job, Nov. 
3 (pp. 147-148). 

Dandy, just dandy. This 
series continues to reach a high 
standard in every article. While 
some of them are of more use to 
other people, the periodic items 
on report writing are just what 
I need. 

Could I have a couple of tear- 
sheets of Mrs. Cortelyou’s article 
on use of the first person in tech- 
nical writing? I would like to 
reproduce it by offset for class 
use. 

As fast as I put out these 
items they are snapped up by all 
our students. 

D. A. REDMOND 
Nova Scotia Technical College 
Halifax, Canada 


CE’s History 


Chemical Engineering, with which is 
incorporated Chemical & Metallurgical 
Engineering, is the successor to Metal- 
lurgical & Chemical Engineering, which 
in turn was a consolidation of Electro- 
chemical ¢ Metallurgical Industry and 
Tron & Steel Magazine. 

The magazine was originally founded 
as Electrochemical Industry, in Sep- 
tember 1902, and was _ published 
monthly under the editorial direction 
of Dr. E. F. Roeber. It continued under 
that title until January 1905 when it 
was changed to Electrochemical. € 
Metallurgical Industry. In July 1906 
the consolidation was made with Iron 
é Steel Magazine which had been 
founded eight years previously by Dr. 
Albert Sauveur. In January 1910 the 
title was changed to Metallurgical 4€ 
Chemical Engineering, and semi- 
monthly publication was begun Sept. 1, 
1915. On July 1, 1918, the title was 
changed to Chemical € Metallurgical 
Engineering and weekly publication 
was begun Oct. 1, 1919. Monthly pub- 
lication was resumed in March 1925. 

In August 1946 the words “dé Metal- 
lurgical’ were dropped from the main 
title to bring its name more in keeping 
with the editorial content. Biweekly 
publication began in January 1958. 

Dr. E. F. Roeber was editor of the 
paper from the time it was founded 
until his death Oct. 17, 1917. After a 
brief interim he was succeeded by 
H. C. Parmelee. Ten years later, Nov. 
1, 1928, Dr. Parmelee assumed other 
responsibilities in the McGraw-Hill 
Publishing Company and Sidney D. 
Kirkpatrick was appointed editor. | 

Dr. Kirkpatrick was named editorial 
director July 1, 1949, and at that time 
he was succeeded as editor in chief by 
John R. Callaham. 

[All rights to above magazine titles 
reserved by the publisher.] 
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Each of these mixers weighs over four tons, yet they are so perfectly balanced they 
stand alone on their supporting blocks. Side support is not required. This means minimum 


stress on tank top flanged nozzles which support the mixers. 


&3 


EXPANDED ESSO ALKYLATION UNIT TO USE 


42 PHILADELPHIA MIXERS [ie 


Forty-two vertical Philadelphia Mixers like the ones 
shown are being installed at the Baton Rouge Refinery 
of Esso Standard Oil Company by Foster Wheeler Cor- 
poration. They are part of an alkylation process in which 
concentrated sulfuric acid serves as a catalyst to unite 
light olefins and isobutane to produce high octane gaso- 
line blend stock. Installed in the various reaction zones of 
the reactors, they insure optimum contact of reactants. 


These units are equipped with a shut-off device below 
the mechanical seal which permits seals to be changed 
with reactor vessels held at full pressure. This can be 
done simply and quickly, and requires no external /ift- 
ing equipment. 


For this, or any other fluid mixing job, Philadelphia 
Mixers offer many important design advantages. 


e Extra large, heavy duty bearings throughout permit 
every drive component to be designed to required 


degree of stiffness. The strength and rigidity of drive 
assemblies keep gearing effectively isolated from unbal- 
anced output shaft loads which might cause damage. 
Extremely heavy output shafting keeps shaft deflection 
to an absolute minimum, even under heavy unbalanced 
mixing loads. 

Extra long output shaft bearing span insures precision 
shaft operation and minimum runout in the seal area. 
All gearing is induction hardened and sian or crown 
shaved for long, quiet, trouble free life. 

Quick change 5 aa sets are available from stock to 
furnish 14 standard AGMA output speeds. 


To select the exact mixer for your process needs, write 
for Catalog A-27. It contains all the information needed 
to make a catalog selection of a complete mixer assembly. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


philadelphia mixers 


Offices in all Principal Cities ¢ Virginia Gear & Machine Corp., Lynchburg, Va. ; 
INDUSTRIAL GEARS & SPEED REDUCERS e LIMITORQUE VALVE CONTROLS e FLUID MIXERS @ FLEXIBLE COUPLINGS 
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VERTICAL 


WITH 


BEARINGS 


FOR PUMPING 


ABRASIVE 
CORROSIVE 
SLURRIES 


Dual Discharge 
Pump. 


This rugged type of service Ealls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 

Write us — no obligation. 


LAWRENCE: 


371 MARKET STREET, 


Write for Bulletin 
203-7 for Complete 
summary of acid 
and chemical pump 
dota. 


LAWRENCE, MASS, 


PRO & CON... 


JUST BETWEEN US... 


Dear Readers: 

In a fast-moving field such as 
urea, your editors occasionally 
find threads of several stories 
rolling up into one ball of wax. 
That’s why you’ll find the Proc- 
esses & Technology department 
and Process Flowsheet of this 
issue featuring unusually com- 
plete coverage of what’s happen- 
ing in urea synthesis. 

It all started in July 1957, 
when Developments Editor Cecil 
Chilton asked Frank Byrnes, 
then CE’s Midwest Editor, to 
develop a story with Spencer 
Chemical Co. about its new urea 
plant at Vicksburg, Miss., which 
used the Montecatini process. 
This started negotiations with 
Spencer in Kansas City and 
Montecatini in Milan that lasted 
until Montecatini’s final approval 
of story filed by Midwest Editor 
Pete Forbath in October 1958. 

Meanwhile, Pete opened ne- 
gotiations last April with Vul- 
can-Cincinnati for a Process 
Flowsheet on the Inventa-Vul- 
can urea process. 

Still another thread was 
picked up in April, when Dr. 
Paul Ferrero, speaking about 
the chemical industry in the 
Benelux countries before an 
AIChE meeting in Montreal, dis- 
closed that “an interesting orig- 
inal process for urea synthesis” 
was operating commercially in 
the Netherlands. Follow-up by 
CE editors led us to Staatsmij- 
nen (Dutch State Mines) in Hol- 
land. McGraw-Hill World News 
Correspondent Paul Catz in 
Amsterdam gathered informa- 
tion about the DSM process. 

Late last summer it became 
apparent that these three stories 
would be ready to publish at ap- 
proximately the same_ time. 
Therefore, we decided to round 
out the picture by going after 
the latest information on 
Chemico’s and Foster Wheeler’s 
processes and shoot the works 
in this issue. Assistant Editor 
Roland (Clem) Labine coordi- 
nated and edited the final stories. 

CALVIN S. CRONAN 
Associate Editor 
Chemical Engineering 
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AQUEOUS FEED ORGANIC FEEO 


Diagram of 
SOLVENT Turbo-Mixer 


| — 


liquid 


IMPELLER extractors 


INTERFACE 


AQUEOUS PHASE 


VITRO URANIUM HANDLES A WIDE VARIETY OF 
URANIUM MINERALS WITH TURBO ON THE JOB 


When VITRO URANIUM COMPANY of Salt Lake 
City embarked on a modernization pro- 
gram, they called on GENERAL AMERICAN, 
to assist in the design of the most modern 
mill possible. 

Heart of the plant is the extraction system, 
and here, GENERAL AMERICAN Turbo-Mixers 
proved to be key equipment, in both the 
leaching and liquid extraction sections. 

VITRO URANIUM processes a wide variety of 
uranium minerals which require highly versa- 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo- Mixer Bulletin (s) : 
General Turbo- Mixer Bulletin———____ 
RDC Extraction Column Bulletin———_—_ 
Side Entering Propeller Mixer Bulletin-—____ 


Absorption & Oxidation Bulletins 
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tile extraction equipment. GENERAL AMERICAN 
Turbo-Mixers fit this requirement, replacing 
an outmoded phosphate precipitation opera- 
tion. Recoveries of uranium fed into the 
system are “‘excellent.”’ 

As a result of VITRO’S million and a half 
dollar modernization program, the 660 ton/day 
mill already has significantly reduced operat- 
ing costs. Further proof that in processing 
as in transportation and storage, it pays to 
plan with GENERAL AMERICAN. 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 
TRANSPORTATION 

CORPORATION 


Sales offices: 380 Madison Avenue, New _ 


TURBO-MIXER 


York 17, New York * General Offices: 135 South LaSalle 
Street, Chicago 90, Illinois . Offices in principal cities 


159 


| LGENERAL] 

| 
i 


Circulating Oil Filtering System uses 


NUGENT 
FILTER 


A number of these compact units are 
now in operation in the Southeastern 
plant of a leading producer of synthetic 
fibers. A Nugent Fig. 1116HA-4L filter 
is the workhorse of each system which 
filters and circulates 300 SSU viscosity 
lubricating oil at the rate of 35 GPM. 
The complete units were built 
by Louis H. Hein Co., Ardmore, Pa. 
They can be adapted for use with 
hydraulic oil, coolant, quenching oil, 
various chemicals and other liquids. 
If you have a filtering problem, 
Nugent engineers will be pleased _ This Fig. 111 6HA-4L filter is just 
to work with you toward a speedy, one of many sizes and types 
economical solution. Just send offered by Nuyent. Single and 
an outline of your requirements. duplex models are available. 


Wo NUGENT &. 
3458 CLEVELAND STREET, SKOKIE, ILLINOIS 
OIL FILTERS © STRAINERS © TELESCOPIC OILERS 


REPRESENTATIVES IN OILING AND FILTERING SYSTEMS © OILING DEVICES 
PRINCIPAL cines SIGHT FEED VALVES e FLOW INDICATORS 


Contents of This Issue 


Chemicals & materials. . 
Construction materials. . 
Electrical & Mechanical 
equipment 
Handling & Packaging. 
Heating & Cooling 
Instruments & Controls. . 
Mechanical equipment. . 
Pipe, fittings, valves... . 
Process equipment 
Pumps, blowers, compres- 
sors 
Services & processes... 


Chemicals 


Aluminum Salts 2 p. bulletin de- 
scribes the effectiveness of a 40% 
aqueous solution of aluminum hy- 
droxy chloride in antiperspirant 
sticks. 
160A Waverly Chemical Co. 


Catalysts experienced tech- 
nical staff will assist you in de- 
veloping the best & most econom- 
ical catalyst. Available in tablet, 
granule forms etc. klet. 

*Harshaw Chemical Co. 


Caustic Soda A new “‘“ ¥ hand- 
book is now available. It contains 
complete, authoritative informa- 
tion on Caustic Soda. Other infor- 
mation on chemicals is available. 
8-9a *The Dow Chemical Co. 


Chemicals Complete technical 
data is available on anhydrous am- 
monia, ammonium nitrate, ethylene 
oxide, ethanolamines, formalde- 
hyde, urea, methanol, etc. 

47 Allied Chemical, Nitrogen Div. 


. leaflet, “New 

Industry—1958,” 

gives brief descriptions of 33 or- 

ganics. Covers properties, uses, 
availability. 

160B Union Carbide Chemicals 


Chemicals, Organic 1959 edition of 
“Physical Properties,” 28 p., covers 
over 400 synthetic organic chem- 
icals. Tabulates deter- 

mined physical properties. 
160C Union Carbide Chemicals 


Chloromethoxypropyl Mecuric Acetate 

Solutions now available in 

commercial quantity. Fungicidal & 

bactericidal activity claimed su- 
perior to phenyl mercuric mixes. 

17-18i *U. S. Industrial Chem. Co. 


Cosmetic Technology is discussed 
in new, 1450 page book now being 
sold. Includes technology, historic 
& legal aspects, physiology, testing, 
manufacture. 
17-18g *U.S. Industrial Chem. Co. 


* From advertisement, this issue 
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er eee here’s why SKILLED HANDS reach for 
ITERATURE 


ATURE 


Denatured Alcohol Shortage of 
Brucine denaturant made modifi- 
cations necessary. There are now 
three new SDA 40 formulations ap- 
proved and authorized. 
17-18a *U.S. Industrial Chem. Co. 


Hexachloractone is a strongly ke- 
tonic, non-flammable chemical in- 
termediate & selvent. The Product 
Information Data Sheet on Hexa- 
chloracetone is offered. 

41 *Allied Chem., Gen. Chem. Div. 


Ion-Exchange Resins 
lytical-grade based on cellulose are 
claimed suitable for chromato- 
graphic fractionations of high- 
molecular-weight materials. 
17-180 *U.S. Industrial Chem. Co. 


1 DESIGNED FOR 
SAFETY 


Box or ring-type 
design provides max- 
imum safety. Opening 
cannot spread, twist- chined to close 
ing force is applied tolerances to 
equally to all corners fit snugly with- 
of the nut. ’ out slipping. 


2 SURE FIT 


Snap-on double hex 
openings are ma- 


3 CONVENIENT 


Deeply offset heads, 
set at angle to han- 


4 TIGHT QUARTERS 


Thin walls permit 


1 p. illustrates ap- 
plication and describes spray-on 
touch-up lacquer which matches 
control penel colors making touched 
up blemishes unnoticeable. 

161A Panellit, Inc. 


L-Methionine labeled with both 
carbon 14 & deuterium can now be 


dle, give clearance 

to reach countersunk 
nuts and knuckle- 
saving space over 
obstructions. Take 

a new grip with 
only 30° swing. 


wrench head to reach 
into tight places. 


: 6 MULTI-USE 
\ | Two sizes on 
5 FAST each wrench. 


This amino acid useful in studying 
the mechanism of ergosterol. f 
17-18f *U.S. Industrial Chem. Co. 


obtained for research purposes. Ya 


Methionine-Hormone Formulation 
applied to the skin is effective for 
treating acne conditions. The for- 
mulation dries & heals the acne 
lesions rapi 


Chamfered open- 
ings help guide 
wrench onto nut 


dly. or bolt head 
17-18d *U. S. Industrial Chem. Co. 7 COMFORTABLE 


quicker. 

Methocel A handbook \ / Rounded handle 
contains facts on the versatility of aa a edges are easy 
Methocel as a thickener, stabilizer, on the hands 
film former, emulsifier & binder. 8 EXTRA LEVERAGE . 
Copies available. 
8-9b *The Dom Chemical Co. Long handles give plenty 

of direct line leverage 

Pnenolic Resins p. brochure, for breaking tight nuts 

CDC-358, describes company’s com- loose or pulling them up. 


plete line of phenolic resins, var- 
nishes and molding powders. De- 
tailed technical data. 

161B General Electric Co. 


Plastics 64 p. catalog of products 
handled by this company includes 
sections on Plexiglas, vinyls, ace- 
tates, phenolic laminates, nylong, 
Tefion, coatings. 
161c Commercial Plastics & Supply 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 


9 
WIDE RANGE 
Sizes, 3/8” to 
1-5/8” in this 
type. Other 
types 3/16” 
to 4-5/8”. 


8106-A 28th Avenue 
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10 TOP QUALITY 


Snap-on Boxockets are 
hammer-forged from 
finest steel and heat- 
treated to exact stand- 
ards for long life under 
tough use. 


NEW SAFETY FILM 


See the new Snap-on 
film, ‘“Tool Safety.” 
Write us and we'll have 
the nearest branch 
arrange a showing. 
Ask for new tool catalog. 


1 
4 
& 
- 
i 
Sat 
pall 
| 
j » 
NAP-ON TOOLS 
fy / 
on 
e Kenosha, Wisconsin 
161 
in 


flexible urethane foams can now 
be obtained commercially. The full 
line outlined in No. 1435 which is 
available. 

17-18k *U.S. Industrial Chem. Co. 


Rigid Polyurethane Foams 
by mixing polyisocyanates & poly- 
esters. Material is prov ideal for 
industrial & home —_ on, pack- 
aging applications, etc 
17-18b *U. S. Industrial Chem. Co. 


16 p. 1959 reference 
guide to company’s silicone prod- 
ucts, their function in adhesives, 
release agents, resins, rubbers, di- 
electrics, water repellents. 
162A Dow Corning Corp. 


Sodium Alkoxide Preparation 
dryway process. New technical bul- 
letin describes technique for pre- 
paring sodium aikoxides from me- 
tallic sodium & alcohol vapors. 
17-18e *U.S. Industrial Chem. Co. 


Reference guide NA46 
includes calculations needed in 
urethane technology, explains terms 
used in formulating foam, coatings, 


adhesives. 
Allied Chemical 
Urethane, Rigid Foams oe. bul- 
letin No. 71558 describes polyesters 
for rigid foam called Nacconate 
1080-H. Tabular data on formula- 


tions, properties. 
162C Allied Chemical 


ROBERTS 
a for producing rigid or 


Construction Materials 


= Coatings, Protective Information 

astic coatings is available. ese 

but a statement of fact heavy duty cold applied coatings 
handle particular problems. 

: 55 *Pittsburgh Coke & Chem. Co. 


i production equipment from_cor- 
And the fact is, that ROBERTS CENTRIFUGALS are Hl rosion. Booklet, “Epon Resin Esters 
the best, by far. Exclusive features alone would |< Naas Coatings” is now avail- 
guorontee it, but more—factors that are common | a - Cover *Shell Chemical Corp. 


to all centrifugals are heavier, smoother running, i Hastelloy C Technical literature 

more precise on the Roberts Machine. Ask us to 

“spell out” what that means in terms of your own prop- 
2D 


production. But ask first for our descriptive Data rar 16 Haynes Stellite Co. 


Unit No. 2646. et Insulation Foamglas is the only 
fo cellular glass insulation. It is 

moisture-proof, dimensionally sta- 

ble, acid-proof, vermin-proof, etc. 

Literature offered. 

20-21 *Pittsburgh Corning Corp. 


Insulation Calsilite is a modern 
molded calcium silicate insulation 
for use on today’s high temperature 
pipes & vessels. One layer does the 
complete job. Details. 

R189 *The Ruberoid Company 


The | 

WES é RN S 74 7 é 3 Nickel Alloys A new booklet “Han- 
; junds co Nicke loys 
MACHINE COMPANY showing many industry proven 

appications is offere 
Sales Offices New York, N. V. | 143 *The International Nickel Co. 
Offices Plant 8 “How to Strip Paint? 
HAMILTON, OHIO, U.S.A. i ce oF show each step of various pro- 


cedures. 
162E Oakite Products, Inc. 


is still in good taste. 


* From advertisement, this issue 
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One of two Stokes Rotary 
Vacuum Dryers processing 
Xanthates in the Welland 
plant of Cyanamid of 
Canada Limited. 


Stokes Rotary Vacuum Dryers process Xanthates 
for Cyanamid of Canada Limited 


The Welland plant of Cyanamid of Canada Limited, 
near Niagara Falls, Ont., is the only Canadian 
producer of Xanthates...a series of materials 
used in mining and mineral industries as flotation 
reagents. Stokes Rotary Vacuum Dryers play an 
important part in the production of these heat and 
air sensitive materials. 


The standard “‘extra’’ features of these dryers give 

continuous operation that means no maintenance 

shutdowns —process uniformity that means more 
pounds of saleable products—and operating effi- 
ciency that means more profit. 

e Continuous double-spiral agitators... fast, uni- 
form drying... easy unloading... low power 
requirements. 

e Heated agitator shaft and arms...up to 25% 
greater heat transfer. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 
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e Self-aligning, tapered roller bearings . . . low power 
requirements. . . less stuffing box wear. 


e Plug-type, flush discharge door...no undried 
pockets .. . rapid unloading. 


e Process-proved options, selected according to your 
product requirements... spring loaded scrapers 
... heated or unheated, conventional or inverted 
dust filters... special construction materials... 
fixed or variable speed drums. 


Stokes produces rotary vacuum dryers, rotating 
vacuum dryers, vacuum shelf dryers, drum dryers 
and flakers, tabletting equipment... maintains a 
complete laboratory to provide expert application 
assistance. Write Stokes, or contact your nearest 
Stokes office for complete information. 
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AVONDALE 


a new name in 
the chemical field 


NEW FACILITIES .. . at Avon- 
dale Marine Ways now make it 
possible to offer a wide range of 
products and services directly to 
the chemical and petrochemical 
industries. In addition to large 
plate rolls for heavy steel fabri- 
cation, there is the specially de- 
signed, automatically controlled 
furnace with temperatures up to 
2100°F. shown above. 


Through the use of these facili- 
ties, Avondale can produce ASME 
Code Stamped pressure vessels 
to 4 in. thickness and up to 18 ft. 
in diameter and 300 ft. in length. 


Write for our complete brochure, 
Heavy Steel Fabrication 


MARINE WAYS, INC. 


VERSATILE BUILDER ON THE MISSISSIPPI 
416 ERATO ST. © JAckson 2-3836 @© NEW ORLEANS 13, U.S.A. 


LITERATURE .. . 


ts p. “Dixon Heat Resisting 
Paints” includes a 1,000-deg. tem- 
perature range reference art of 
7 coatings, with descriptions of 
each, application details. 

164A Joseph Dixon Crucible Co. 


Rubber Linings expand & contract 
with the metal under temperature 
changes . won’t harden or crack. 
Offer protection for your processes 
& equipment. 

83 *Raybestos-Manhattan, Inc. 


A 40-page booklet 
discusses uses of stainless steel in 
CPI. Sections on fields of plastics, 
detergents, nuclear — others. 
Send for your cop 
17-18j *U. S. Chem. Co. 


Synthetic Rubber Viton synthetic 
rubber combines high resistance to 
oils, fuels, solvents & corrosive 
chemicals. More information on its 
properties & uses offered. 

63 *E. I. du Pont de Nemours & Co. 


Titanium Sheet is available in 
gauges from .015” to .125”, from 1%” 
to 1%” diamonds, & in standard 
48” x 96” ao Technical Data 
Sheet is offered. 

24 *Mallory- Sharon Metals Corp. 


Electrical & Mechanical 


Bushings A 70-page book 
describes the complete line of the 
manufacturer’s oilless wood, gra- 
Busi and sintered metal bearings, 

es and machine parts. 
Wakefield Bearing Corp. 


Bus Conductor Aluminum bus is 
easy to handle fabricate and is 
available in a wide variety of sizes. 
The Aluminum Bus Conductor 
Handbook jis offered. 

125 *Aluminum Co. of America 


Couplings, Spacer is specially de- 
signed for quick installation or re- 
moval without disturbing the driv- 
ing or driven unit. Copies of Ser- 
vice Manual 4838 available. 

16 *The Falk Corporation 


Electrical Equipment 
Finder will enable you to make a 
quick survey of hidden probabilities 
of electrically-ignited explosions in 


your plant. 
36 *Crouse-Hinds Co. 


Gas Turbine Drivers Bulletin 166 
presents an analysis of the eco- 
nomic aspects of combustion gas 
turbine application in the refining 
industry. Illustrated. 
164C Clark Bros. Co. 


New line of high-speed 
synchronous generators comes in 
sizes from 50 to 187 kva., 60 or 50 
cycles. Publication 2100-PRD-251 
details construction. 

16 Electric Machinery Mfg. 


Integral-Shaft Sheave Construc- 
tion and operating features of the 
Vari-Pitch integral shaft sheave for 
speed control is the topic of a new 
bulletin, No. 20B7897B. 
164E Allis-Chalmers 


Limit Switches Newly revised 
Catalog 83C covers a complete line 
of industrial enclosed limit switches. 
Details of nine housing groups that 


are explosion-proof. 
164F Micro Switch 


*From advertisement, this issue 
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For 
more 
information... 


Advertised 
products 

© New equipment 

New chemicals 

* Technical 
Literature 


Also... 
© Reprint orders 
Subscriptions 


Your Reader Service 
card is fastest. 


USE 
EITHER 
CARD 


They‘re easy 
to fold and 
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EASTERN’S COMPLETE LINE Of fluid 

mixers range from fixed-mounted 40 H.P. 

turbines and heavy-duty propeller mixers to 

lightweight portables. Where fixed-mounted 

installations are not required, Eastern Portables 

offer versatility, ease of handling and long-term 
cost savings. 


Portables are available with speeds of 420, 1125 

and 1725 R.P.M., rated from 1/20 to 3 H.P. as stand- 

ard, with variable speed and air-driven models also 

available. Motors in all standard types can be supplied 

in open drip-proof, totally-enclosed, or explosion-proof 

construction. Shafts and single or dual propellers are 

available in a choice of alloys for all service requirements. 

New optional ball-swivel clamp as illustrated, permits easy 
adjustment of mixer position in tank. 


For a personalized analysis of your mixing problems, send de- 
tails to Eastern engineers. A recommended solution will be fur- 
nished promptly and without obligation. For a helpful guide to 
mixing fundamentals, write for “Handbook of Fluid Mixing.” 


SIDE-ENTERING MIXERS TOP ENTERING MIXERS TURBINE MIXERS 


LITERATURE .. . 


Mechanical Seals A line of pre- 
cision shaft seals is the topic of a 
new four-page bulletin. Ranzes for 
standard types are listed. Custom 
models offered. 
168A Borg-Warner Corp. 


Motor Control New, Shelter-Clad 
walk-in enclosures provide com- 
plete protection for personnel & 
motor control. Units meet NEMA 
3 & 4 standards. Details. 

61 *Allis-Chalmers, Gen. Prod. Div. 


Motor-Starter Bulletin 709 gives 
details on across-the-line so‘enoid 
Starters. Made in nine sizes with 
maximum ratings up to 450 hp, 220 
volts; 900 hp, 440-550 volts. 

141 *Allen-Bradley Co. 


Plastics Welders High speed hand 
welders for thermoplastics are pic- 
tured and described in a new 4- 
page bulletin. Information on 
welding speeds and strengths. 
168B Laramy Products Co. 


Starter, Air-break Type ZHA has 
a certified interrupting capacity of 
100,000 KVA at 2400 volts, 150,000 
KVA at 4800 volts. Complete story 
in Bulletin 8130. 

121 *The Electric Controller & Mfg. Co. 


Switches Series EX1 switches have 
a conduit opening at both ends of 
the housing. Series EX type AR 
have single conduit openings. De- 
tails in Catalog 83. 
127a *Micro Switch 


Switches, Explosion-proof Catalog 
84 features the “ML-El1” series. 
This series of explosion-proof limit 
switches meet a wide range of re- 
quirements as outlined. 
127b *Micro Switch 


New bulletin gives in- 
formation on a line of 4,160-v. 
metal-clad switchgear. Ratings 
through 3,000 amp. continuous-cur- 
rent and 350-mva. interrupting. 
168C I-T-E- Circuit Breaker Co. 


Turbine, Gas—The new 1100 hp gas 
turbine is extremely lightweight 
and occupies only about 51 cubic ft. 
It = on a variety of fuels. 

ails. 
30 *Solar Aircraft Co. 


Handling & Packaging 


Conveyor, Air-gravity Air-Float 
for efficient dry solids conveying. 
The aerated material flows by 
gravity. Complete facts contained 
in Bulletin 58-K. 
49 *Kennedy Van Saun 


Cylinders for high & low pressure 
shipment of compressed gas. Uni- 
form weight & capacity simplify 


Handle the extra heavy-duty Designed for heavy-duty ap- Range of % to 40 H.P. 
— in big tanks. Sizes %4 to __ plications nee ng agitators solve many special mixing 

0 H.P. Send for Bulletin from % to 10 H.P. Send for co nd for Bulletin 
620. Bulletin 620, 210. 


filling, handling & record-keeping. 
Wide range of types. 
5] *Pressed Steel Tank Co. 


Elevator The Rotor Lift handles 
dry, free-flowing bulk materials 
with capacities to 6,000 cu. ft. 
Available vertical or inclined. 
ue Supply & Mach. 


Hydraulic Tripper handles all ma- 
terials safely. Feature hydraulic 
control throughout. Can be sup- 
lied with fire-resistant material 
n hydraulic system. Details. 
138 *Continental Gin Co. 


INDUSTRIES, INC. 


Dept. A-3, Norwalk, Conn, 


NEW PORTABLE 
MIXER BULLETIN 


Eastern’s improved line 
is included in the revised 
Bulletin No. 530. 


* From advertisement, this issue 
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Special Introductory Offer 


(Good for next 30 days) 


TO NEW CHARTER MEMBERS 


hich FREE book do you want 


to start your membership 


in McGraw-Hill’s 


Chemical Engineers’ Book Club? 


Take any two of these outstanding books—take one 
FREE and one as your first selection with your Char- 
ter Membership in the Chemical Engineers’ Book 


Club. 


Let these current contributions 
in various branches 

field become effective 
wee! ing tools for you! 


Substantial Savings 


As a member of this Club you 
benefit from the regular notifica- 
tion of important books pub- 
lished in this field. And you may 
obtain any or all selections at 
substantial savings. 

Selections cover the sound, 
hard core of chemical engineer- 
ing practice. The ten books 
shown above suggest the quality 
of the volumes made available 
to you as a Club member. All 
books are chosen by qualified 
editors and consultants whose 
thorough understanding of the 
standards and values of business 
literature is your guarantee of 
the authoritativeness of the se- 
lections. 


Broad-Gauge Coverage 

Every effort is made to have 
the Club’s selections reflect to 
the fullest extent the complexity 
and dynamic qnemy of this field. 
There are key books of general 
interest as well as books dealing 
with specialized subjects. 


How the Club Operates 


Every second month you receive 
free The Chemical Engineers’ 


Book Club Bulletin, issued six 
times a year. This gives you 
complete advance notice of the 
next main selection as well as a 
number of alternate selections. 

If you want the main selec- 
tion, you do nothing: the book 
will be mailed to you. If you 
—— an alternate selection, or 

you want no book at all for 
that two-month period, simply 
return the form for that purpose 
enclosed with your ulletin. 
(You pay no postage; we also 
enclose a postpaid envelope with 
each Bulletin.) 

We ask you to agree only to 
the purchase of three books a 


Act Now! 


Simply check in the Coupon at 
the right any two, or more, 
books you want. Be sure to in- 
dicate clearly the book you'd 
like us to send you FREE. Re- 
member, by taking advantage of 
this offer now, you get two books 
for less than the regular price of 
one! While this offer is still in 
effect, put your application form 
in the mail today! 


NO-RISK GUARANTEE 
ship will be canceled. 


1f not completely you 
may return your frst shipment 
within 10 days and your member- 
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Edition 


Physics for the Engineer 
ited by L. Ridenour. Publisher’s 
fdition $8.25. Club Price $6.95. 


© The gd Process Industries 
v N. Shreve. Publisher’s Edi- 
tion $12.00. Club Price $10.25. 


PRINT) 
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The McGRAW-HILL CHEMICAL ENGINEERS’ BOOK CLUB 


Please enroll me as a New Charter Member of the Chemical Engineers’ 
Book Club, I am to receive FREE the book I have indicated along with 
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Applied Mathematics Ay Chem- 
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Each of the Cardox Corporation's three 
pose forms 240-Ib. cakes of dry ice 
5% minutes. 


At Cardox Corporation’s modern Mem- 
phis, Tennessee plant, Vilter vertical 
condensers change carbon dioxide gas 
Into liquid. Vilter supplied a total of 
18 custom designed vessels of which 
several are shown here. 


100 tons of C02 


produced per day 


using 18 Vilter pressure vessels 


Using a new low pressure process, the Cardox Corporation’s Memphis 
Plant turns out 100 tons of CO, per day. Plant operation is almost 


entirely automatic. 


A large percentage of the major processing equipment is devoted 
to efficient heat transfer. Among these are eighteen custom-made heat 


exchangers and condensers manufactured by Vilter. 


Typical units 


include: Shell and Tube type ammonia-cooled condensers, Shell and 
Tube type water-cooled vapor cooler (all aluminum construction), 
liquid receivers, aftercoolers, condensers, oil separator, flash inter- 
coolers, and ammonia surge drum among others. The largest Vilter 
unit supplied provides a heat dissipation capacity of 2,242,000 BTU 


per hour. 


Vilter has successfully resolved many problems of cooling under 
both low and intense pressures; and has designed and produced hun- 
dreds of heat exchangers, pressure vessels, and high pressure synthesis 
condensers to exacting specifications for many types of chemical and 
petroleum applications. Vilter heat exchangers are efficient, reliable, 
and thoroughly inspected and tested prior to shipment. 


Consult with Vilter about your heat exchanger needs. 


Write for these helpful bulletins to 
The Vilter Manufacturing Company, Dept. K-808, 
2217 S. First Street, Milwaukee 7, Wi i 


REFRIGERATION and 


Bulletin 707 Bulletin 427 
Vilter Condensers Vilter 

Brine Coolers Industrial 
Heat Exchangers Heat Exchangers 


Bulletin 817 
Vilter VMC 
Ammonia 
Compressor 


AIR CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 


Air Units @ Ammonia & Freon Compressors @ Booster Compressors @ Baudelot Coolers @ Water & Brine Coolers @ Blast 
Freezers @ Evaporative & Shell & Tube Condensers Pipe Coils @ Valves & Fittings @ Pakice & Polarflake Ice Machines 


LITERATURE . . 


The FT 30-24 features 
a heavy-duty industrial engine with 
full 35 hp, 97 ft-lb of Leg It 
climbs a 40-percent ramp loaded. 
BU-485. 


*Allis Chalmers 


Materials Handling Dinosaur is a 
system of materials handling that 
employs giant containers up to 40 
cu. yds. & larger. Booklet describes 
system in detail. 

171 *Dempster Brothers, Inc. 


Materials Handling Truck 
Liftomatic is designed 
structed to eliminate use of hooks, 
& additional man-power in moving 
containers & chimes. 
170A Marvel Industries, Inc. 


Oscillating Conveyors 
page book is claimed to describe the 
most complete line of oscillating 
conveyors. Three types cover ca- 
yd span of 25 to 350 tons/hr. 
70B Link-Belt Co. 


Power Truck Attachment 
truck & handles any drum. Illus- 
trated bulletin offers complete 
specifications & other details of 
this Lifomatic attachment. 
170C Marvel Industries, Inc. 


Heating & Cooling 


Burning Systems New 8-page bul- 
letin lists 11 sizes of oil, gas and 
combination gas and oil burners for 
firing boilers or other heat ex- 
change equipment. 
170D Orr & Sembower, Inc. 


Combustion Systems High-velocity 
air heating combustion systems are 
individually job engineered using 
standard components. Complete 
information on request. 

174 *Eclipse Fuel Engineering Co. 


Deaerating Heaters 
enlarged bulletin presents informa- 
tion on tray type deaerating heat- 
ers. Coverage includes principles, 
design, installation, etc. ‘ 
170E Graver Water Conditioning 


Drawer-Type Ovens Seven of the 
manufacturer’s series of drawer- 
type forced-convection ovens for 
pre-heating and drying are illus- 
trated and described in LS-201-2. 
170F Despatch Oven Co. 


Drying Oven Complete informa- 
tion available for the heat process- 
ing industry. Solve heat problems, 
large or small. These ovens adhere 
to close heat tolerances. 

*Despatch Oven Co. 


Electric Heat Strip heaters or 
Tubular heaters meet your specific 
requirements. Chromalox Therm- 
wire Tape & Cable for problems 
solved by low temp. localized heat. 
136 *Edward L. Wiegand Co. 


Fireproofing Complete technical 
data including specifications, UL 
ratings and application data are 
featured in bulletin on machine- 
applied fireproofing. 
170G Columbia Acoustics 


Heat Exchanger Improved “com- 
pression head” is illustrated and 
described for a new type of im- 

ervious graphite heat exchanger. 
odels from 21 to 470 sq. ft. 
170H Falls Industries, Inc. 


* From advertisement, this issue 
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New Invention Picks Up 40 Cu. Yd. 
Detachable Containers . . . 15-Ton Loads 


Dinosaur picks up in excess of 30,000 pounds of granular material, 


teak 


white line inside 


load has not shifted. 


DEMPSTER-DINOSAUR Combines Detachable 
Container Flexibility With Big Pay-Load Capacity 


Unlimited Capacity 

The proven savings of mechani- 
cally handled detachable contain- 
ers have now been expanded to 
cover long, over-the-road hauls. 
Two DINOSAUR models are 
available for this work. One, for 
tandem trucks, handles 30,000 
pounds; the other, for single axle 
trucks, handles 22,000 pounds. 
Special off-the-road models are 
available for loads limited only 
by the capacity of the truck. 


For Docks and Flat Cars 
Mechanically, the DEMPSTER- 
DINOSAUR is of extremely 
simple design. Components are 
a tipping frame, two hydraulic 
raise-and-lower cylinders and a 
double-acting cylinder which con- 


The Dinosaur hydraulically pushes a 
container off on a dock and inside a 
building for unloading. 


trols all container movements. 
No chains, sheaves or cables are 
used in its operation. It is the 
only over-the-road system that 
can push and pull containers on 
and off docks or railroad flat 
cars. This makes it possible to 
use the DINOSAUR in conjunc- 
tion with “boxy-back” container- 
ized cargo rail shipments. 


Many Sizes and Types of 
Containers are Available 
DEMPSTER-DINOSAUR stand- 
ard containers come in 21 sizes 
ranging from 1414 feet to 23144 
feet in length and 10 to 41 cu. yd. 
capacity. Special cargo contain- 
ers up to 35 feet, tank-type and 
stake side models are also avail- 
able. Drop-down telescopic legs 
to hold container at dock height 
are optional on some cargo con- 
tainers. 


Free Booklet Offered 
A free booklet which describes 
the operation of this new system 
in detail is offered by Dempster 
Brothers, the originator and only 
manufacturer of DEMPSTER- 
DUMPSTER Systems. 


Mfd. By Patents Pending 


DEMPSTER BROTHERS, 


Dept. CE-1, Knoxville 17, Tenn. 
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Containerized Cargo, 
Waste & Raw Materials 
Handled by DINOSAUR 


The newly developed DEMP- 
STER-DINOSAUR is a system of 
materials handling that employs 
giant containers up to 40 cubic 
yards and larger. It lends itself 
to any situation where bulk 
accumulations of raw materials, 
liquids, waste or finished prod- 
ucts must be handled. Since one 
truck and one driver can auto- 
matically pick up, haul and dump 
or set down a number of contain- 
ers, the DINOSAUR easily does 
the work of several trucks, 


Dinosaur backs up to loaded con- 
tainer and engages it with lifting 
bail. 


Container is hydraulically pulled up 
inclined tilting frame. 


Container is pulled forward where it 
automatically locks into carrying 
position. 
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Chemical-handling accessories, made 
of “Teflon”* by Raybestos-Manhattan, 
are the answer to many of your more 
difficult problems. 

“Teflon” shows no reaction to 
chemicals—except for fluorine gas 
and chlorine trifluoride, both at high 
temperatures, and molten alkali met- 
als. Impervious to all known indus- 
trial acids and caustics. Can be kept 
in continuous service in a wide tem- 
perature range. 

Another valuable plus for you: 
R/M’s strict quality control and pre- 


cision workmanship. You can depend 
on R/M “Teflon” products: solid and 
envelope gaskets, sheets, rods, tube, 
tape, expansion joints, flexible cou- 
plings, stuffing box and valve stem 
packings, Vee-Flex packings, solid and 
braided packings. 

R/M’s engineers have amassed a 
wealth of experience in manufactur- 
ing packings and gasket materials to 
meet the most exacting requirements 
of the chemical industry. This experi- 
ence is at your disposal any time— 
write R/M Packing Division. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,® Vee-Square,® 
Universal Plastic and “versi-pak"®; GASKET MATERIALS; “TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles ¢ Industrial Rubber « Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings 


Brake Blocks «+ Clutch Facings « 
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Industrial Adhesives 


Bowling Balls « Laundry Pads and Covers 


LITERATURE... . 


Heat Exchanger Aero Heat Ex- 
....changer is a self-contained fluid 
cooling system. It offers accurate 
temperature control. Bulletin No. 
132 is available. 
B188 *Niagara Blower Company 


Heat Exchangers Bul. 817 de- 
scribes VMC ammonia compressor. 
Bul. 707 condensers, brine coolers 
& heat exchangers. Information 
on industrial types in Bul. 427. 

170 *Vilter Manufacturing Co. 


Heat Exchangers Scraped surface 
exchangers handle special heat 
transfer problems such as; surface 
fouling, crystallization, etc. Bul- 
letin PE-1. 
86 *Henry Vogt Machine Co. 


Heating, Ventilating Units 
roduct bulletin describes complete 
ine of Herman Nelson heating and 
ventilating units. Capacities to 
73,000 cfm. 
172A American Air Filter Co. 
Horizontal-Grate Cooler Bulletin 
CO-6 discusses advantages of the 
new Fuller horizontal-grate cooler, 
which is designed to cool materials 

from kilns, roasters, etc. 
Fuller Co. 


172B 
Refrigeration Equipment for quick 


freezing, ice making, cold storage, 
humidity control, condensing, air 
conditioning or any process cooling. 
— on request. 


*Frick Co. 


Instruments & Controls 


Centralized Control Systems 
letin 106 illustrates and describes 
the design approach, materials and 
construction of centralized control 
systems. 
172C Panellit, Inc. 


Controller Pyr-O-Volt is an accu- 
rate instrument for reliable stepless 
control of saturable reactors, r.f. 
generators and other power ampli- 
fiers. Details available. 

6-7 *Minneapolis-Honeywell 


Controllers Recorder Dynalog 
Electronic Recorders-Controllers- 
Indicators deliver accurate, sensi- 
tive measurement of ph & other 
variables as well. Bul. 20-10. 

149 *The Foxboro Company 


Controls, Temperature Details of 
the pneumatic, electric or self- 
contained gas control (recording, 
indicating or non-indicating) are 
available on request. 

119 *The Partlow Corp. 


Electronic Counters Four-page 
bulletin describes uses, design char- 
acteristics, maintenance and op- 
erating features of new totalizing 
and predetermined counters. 
172D The Redford Corp. 


Solve problems in re- 
cording & indication. Complete in- 
formation on engineering, service 
and installation is available on re- 


6 *The Bristol Company 


Instruments Bulletin & full de- 
tails on electronic instruments in- 
cluding instantaneous sensing & 
transmitting units, AC or DC Re- 
corder & AC or DC Controller. 

10-11 *Taylor Instrument Companies 


* From advertisement, this issue 
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The BIG difference in blowers is... 
HERE Oo Smailest cube dimensions of all rotary positive blowers. Wy 


HERE — Lightest weight with aluminum housing and rotors. 


HERE &) Wide pressure range—exclusive 3-lobe rotors 
deliver pressures from 1 through 12 psig. 


HERE 4) Direct drive at 1160, 1750 and 3500 RPM. 
Belt drive at intermediate speeds. 


AND HERE (5) Exclusive formica wear strips and rubber 


grid seals prevent freezing if operated at 
excessive pressures. 


The performance figures are convincing... 


ROTARY POSITIVE 


M-D BLOWERS, INC., RACINE, WISCONSIN. 
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Important advantages 
pressure range, 

size, weight, 
cost, service! 


+ 
/ 
ite today ! 
write today 
| 
| | | 
BLOWERS 
A subsidi 
| subsidiary of Miehle-Goss-Dexter, Inc. ae 
173 
: 


COMBUSTION SYSTEMS FOR HIGH-VELOCITY 
AIR-HEATING CUSTOM ENGINEERED BY ECLIPSE 


High efficiency through matched components 


1, Unimix Machine 
2&3. Line Burner Sections 
Locktite Safety Shut-off 


PRINCIPAL COMPONENTS: 


Valve | 
5. Service ernor 
6. Gas Cock ian: 
7. Motorized or Solenoid Gas 
Valve 


Eclipse high-velocity air-heating combustion systems are 
individually job engineered using standard components. 

The typical system illustrated has a capacity of 2,000,000 
btu/hr with air velocities past the burner assembly in the range 
of 2000 to 3000 fpm. Recirculating temperatures of 600° pose 
no problem for standard Eclipse line burners. The superior 
retention-type Eclipse line burner array permits a uniform 
firing pattern, resulting in uniform heat distribution at high 
air velocities. 

Systems of either higher or lower capacity can be designed 
to suit any air-heating requirement. 

Eclipse engineers are at your service to assist on any 
special requirement. Remember, single-source responsibility is 
your best choice in the long run. 

Write today for complete information on any Eclipse com- 
bustion system or component. 


ECLIPSE FUEL ENGINEERING CO. 


1121 Buchanan Street, Rockford, Illinois 
EXPORT: Ad. Auriema, Inc., 85 Broad St., New York 4, N.Y. 


INDUSTRIAL 
COMBUSTION DIVISION 


LITERATURE... 


Liquid Level Control Bulletin F-85 
describes the electric Type 2300 
Level-Trol. Unit delivers a propor- 
tional 1-5-ma. d.c. signal through 
a 3,000-ohm load. 
174A Fisher Governor Co. 


Pressure gages Featuring the 
newly designed Safe-T-Case, the 
complete line of Helicoid gages is 
grap.ically described and _ilius- 
trated in Catalog DH-65. 
174B American Chain & Cable 


Pipe, Fittings, Valves 


Drainage Produ:ts New condensed 
catalog of drainage and coustruc- 
tion products for industrial uses is 
available. Data on metal pipe, 
asbestos-bonded pipe, etc. 
174C Armco Drainage 


Fittings Speedline fittings feature 
flange without welding, leakproof 
union joints and easier, faster 
alignment. The Speedline Catalog 


is offered. 
73 *Horace T. Potts Co. 


Expansion Joints protect piping 
from damage caused by shock, vi- 
bration, expansion or contraction. 
Teflon expansion joints for han- 
dling corrosives. Folder AD-137. 
VW *The Garlock Packing Co. 


Line Strainers for spray nozzle 
systems & related applications in 
Stainless steel, cast iron & brass. 
Easily flushed. Bulletin 94 for com- 
plete information. 

T188 *Spraying Systems Co. 


Bondstrand fiber glass re- 
inforced epoxy pipe holds up under 
the corrosive action of many salt, 
acid and alkaline solutions. Easy 
to install. 
135 *Amercoat Corporation 


Pipe, Aluminum now a complete 
corrosion-resistant pipe that welds 
rapidly & easily. Won’t contami- 
nate or discolor fluids. Literature is 
available. 

22-23 *Reynolds Metals Co. 


Pipe, PVC is available in sizes 4” 
through 6” in schedules 40, 80, and 
120. A new 32-page illustrated 
catalog on this pipe is available. 
Send for your copy. 
59 *A. M. Byers Co. 


Complete information on 
types of seals to meet your sealing 
needs are contained in Catalog No. 
480 which is available on request. 
Send for your copy. 

R187 *Durametallic Corp. 


New brochure entitled “The 
Measure of Tubemanship” ac- 
quaints industry with skells and 
a necessary to manufac- 
ture of seamless copper tubing. 
174D Wolverine Tube 


offer the widest applica- 
tion in high pressure-high tem- 
perature piping. Booklet “What 
= a good union?” is now avail- 
able. 
146 *Clayton Mark & Co. 


Valve, Drain or Sampling is com- 
pletely self-draining and_ with- 
stands severe conditions. Copies of 
a data unit and complete details of 
sizes, etc. offered. 

L178 *Jerguson Gage & Valve Co. 


* From advertisement, this issue 


January 26, 1959—Cuemicat ENGINEERING 


j 
i 
A 
eonstant air-gas ratio by means of easily 
Matic temperature is obtained 
us 
4 
Tu 
| Uni 
} 
: } 
| 
& 
174 


Rockwood Ball Valves 


Secure in seconds... | Serviced in minutes... 
Snaplock Type Top Entry Type 


(now available with Viton-A trim) 


Carbon Steel or ‘*303" Cast Bronze 

Stainless Steel All Moving Parts 
Removed as Unit 

Remove Handle and In Cage 

Four Nuts... Body Cap 

Lifts Right Off 


Snaplock Security 


Viton-A ‘‘O"' Ring Seals 


Change Direction of 
Shut-Off Simply by 
Teflon Seat, if Desired Reversing Cage 


Ball: Carbon 
Steel — Hard 
Chrome Plated; 
or 303" or 
316" Stainless 
Steel 


Handleshaft: Carbon Steel 
— Chrome Plated; or ‘*303"" 
or ‘‘316" Stainless Steel 


Spring: Carbon Steel — 
Cadmium Plated or 
ait? Gad! Corrugated spring holds Sweat Ends: 
410" Stainless Steel 
free floating ball on seat %", ¥", and 1" Rugged Stem Keys 
++. compensates for Directly into 
wear... cuts maintenance Floating Ball 


300 p.s.i. — W.O.G. 


300 p.s.i. — W.O.G. 
Sizes: %", %", 
1” and 


Sizes: 4%" thru 2” 


Buna N Seals; Forged Hard Chrome 
: Plated Ball; Berylliurn Copper Spring; 
Securely locked — so eS Buna N Seats (also available in Teflon, 
cannot be accidentally nylon, and Viton-A) 

opened or closed. 


Whether it’s positive security against the Rockwood extra-performance fea- 
accidental operation you’re looking for tures such as: 4 turn opening and 
or extra-easy servicing, you'll find the closing, 8-position lever operation, plus 
valve that fills your exact needs in the that smooth, full, round flow. Mail 


Rockwood line. And — you’ll get all coupon for complete specifications, 


ROCKWOOD SPRINKLER COMPANY 
1067 Harlow Street 

Worcester 5, Massachusetts Sy 
Please send details on {_]| Rockwood 


Snaplock Valves [_] Rockwood Top 
Entry Valves. 


Tested and listed by Underwriters’ Laboratories, Inc. 


ROCKWOOD BALL VALVES 


Distributors in all principal industrial areas 
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BEFORE 
DECIDING 
ON TYPE 

OF 
PUMPS... 


SEE 
TABER 
BULLETINS 


May avoid costly 
pump misapplica- 
tion. 


Vertical pump 
illustrated, for 
handling chemi- 
cals, please re- 
quest Bulletin 
V-837. Horizon- 
tal Pump, Bulle- 
tin C-355. 


Est. 1859 
291 ELM ST. 
BUFFALO 3, N. Y. 


. Drying 


LITERATURE... 


available in 15 sizes, de- 

gned to meet over 300 variations 
in installation requirements. A new 
booklet CE 19 contains additional 


information. 
154 *Durabla Mfg. Co. 


Multiport for 3-way & 4- 
way flow control with one valve. 
Complete line of lubricated plug 
valves, both Multiport & Straight- 
way. Details available. 

139 *Rockwell Mfg. Co. 


New e catalog cov- 
ers manufacturer’s line of valves, 
fittings, flanges and unions. k 
discusses new types and trims for 
severe handling duties. 
176A Henry Vogt Machine Co. 


Valves, Ball feature two seein 
surfaces & handle wide range o 
liquids & gases. They are easily 

apted for remote control devices. 
Taterature available. 
145 *Jamesbury Corp. 


handle pressures to 

150 psi & temperatures to 200 F. 

Can be equipped for automatic 

regulation. New catalog gives data 
& recommended applications. 

*The Mine & Smelter Supply Co. 


Process Equipment 


Specialized information 
and complete data contained in 
Bulletin No. 16, Chemical Process 
Equipment & Bulletin No. 15A-1, 
Twin-Shell Laboratory Blenders. 
38-39 Patterson-Kelly Co. 


Blenders Rotary Blenders start 4- 
way blending while charging, con- 
tinue it during discharge, produc- 
ing even blends of dry & semi dry 
materials. Bulletin 080B. 

R176 *Sturtevant Mill Co. 


Centrifugals Descriptive Data 
Unit No. 2646 gives complete in- 
formation on the special features 
of these centrifugals for use in 
the chemical process industry. 

162 *The Western States Machine Co. 


Centrifuges The C-41 Super-D- 
~ drator is the _~ of 3 high 
iency crystal drying centri- 
fuges designed for both a 

ic & pressurized opera 
147 *The Sharples Coenen. 


Complete information on 

vacuum dryers, rotating 
vacuum dryers, vacuum shelf dry- 
ers, drum dryers & flakers, tablet- 
ting equipment, ete. is offered. 
163 *F. J. Stokes Corp. 


Dryers, Steam Tube Fabricated of 
aluminum, nickel, monel, inconel, 
stainless steels & other alloys to 

rotect against corrosion & con- 
mination. Bulletin 16-D-11. 
140 *Hardinge Company, Inc. 


guaranteed for 

ents, tobacco, leather, 

abrics, “7 & drugs. Copies of 

the new Proctorpak bulletin are 
now available. 

*Proctor & Schwartz, Inc. 


Duclones are avail- 


Dust Control 
able in a wide range of capacities 
& in multiple units & special mat- 
erials for a wide variety of dry 
dust control uses. Bul. C-958. 
4 *The Ducon Company, Inc. 


* From advertisement, this issue 


Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 
Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no or 
flotation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 


— 
One of four 450 cu. ft. Sturtevant Blenders at 
ay og Plant of Celanese Corp. (Rock Hill, 
C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
lare engineered to fit each customer’s needs 

can be supplied with injector sprays and 

y desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
ion Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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{ SEEMS TO ME THESE FILTER CLOTHS 
i™ LOSE THEIR POROSITY MIGHTY FAST 


THATS RIGHT, THEYLL 
SOON NEED CHANGING AGAI 


LOOK BOSS, HOW 


WHICH WOULD CATCH THE “CAKE” 


WAIT TILL | CALL THE 
E-D FILTER PAPER 
EXPERT 


USE THIS E-D FILTER PAPER “G17 
OVER YOUR CLOTH. THAT WILL 
SAVE YOU ALOT OF 

CLEANING TIME 
WEAR AND CLOGGING 


OF THE CLOTH, TOO 


NOW OUR VOLUME IS GREATER THAN 
EVER... AND SEE HOW CLEAR THIS FILTRATE IS 


ITS ALSO CLEAR I'VEGOT AN 
ALERT ASSISTANT WHO KNOWS 
HIS E-D FILTER PAPERS 


For more information, and FREE samples of E-D Filter Papers, write to 


THE EATON-DIKEMAN CO. 


D | Filtertown 
v. | Mt. Holly Springs, Pa. 


“First with filter paper exclusively” 


SHOULD PREVENT 


LITERATURE... 


Dust Controls An extensive line 
of wet & collectors for any 
roblem. Bulletin “Out of the 

alm of Dust” gives detailed in- 
formation. 
57 *Pangborn Corporation 


available in stan- 

dard duty, heavy duty, & blow- 
ypes. Booklet P-58, “How 

to Select A Rotary Airlock Feeder”, 


is offered 
186 *Prater Pulverizer Co. 


de- 

cay y andle any 

& any filter ma- 
. Catalog contains erection, 

operating, & construction data. 

1 *D. R. Sperry & Co. 


ormance in industrial applications. 
Chemical Construction Corp. 


Homogenizers develop & use all 
the energy right in the liquids 
with only 1/6 to 1/10 the power. 
Technical bulletin gives the 


facts. 
L179 *Sonic Engineering Corp. 


Liquid Return System Complete in- 
formation on _ the installation, 
operation and maintenance of a 
line of liquid return systems for 
ammonia _ refrigeration systems. 
177A . A. Phillips & Co. 


Lubricators The Force Feed Lub- 
ricator features dependable, ac- 
curate lubrication. Catal gives 
= data on all the lubrica- 

rs 


T1386 *Manzel 


Mills, Impact New bulletin tells 
efficient method of achieving part- 
icle size reduction by centrifugal 
force. Available in sizes to meet 
individual requirements. 

177B Safety Industries, Entoleter Div. 


Mist Eliminators Latest design 
guides in the recommended type & 
method of installation best suited 
to your particular operating con- 
ditions are available. Bul. ME-9. 
152 *Metal Textile Corporation 


The Mix-Muller features 
large hoods, spring loaded mullers, 
removable crib section and bottom 
discharge. A new bulletin on mull- 
ing is now available. 

*National Engineering Co. 


Mixer, produces finished 
product in one operation. A new 
catalog describes the Troy line 
of angular mixers, colloid mills, 
roller mills & unit blenders. 
BL189 *Troy Engine & Machine Co. 


The complete line of fluid 
mixers range from fixed-mounted 
40 H. P. turbines & heavy-duty pro- 
peller mixers to lightweight port- 
ables. Handbook offered. 
168a *Eastern Industries, Inc. 


You'll find a wealth of 
information on fluid mixing in 
bulletins describing Lightnin Mix- 

. A condensed catalog shows 
all types. No. B-109. 
*Mixing Equipment Co., Inc. 


Important design advan- 
tages include, extra large, heavy 
duty bearings throughout & extra 
long out-put shaft bearing span. 
All information in Catalog A-27. 
157 *Philadelphia Gear Corp. 


* From advertisement, this issue 
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MODERNIZE for 


GROWTH and PROFITS 


get costs DOWN... 
profits UP, with 
the greater 
productive 
efficiency 

ROTOR LIFT 

can deliver! 


@ SAFE, DEPENDABLE, 
ECONOMICAL 


@ CAPACITIES TO 
6,000 CU. FT. 
PER HR.—DRY, 
FREE-FLOWING 
BULK MATERIALS 


@ 8 BASIC TYPES, 
4 DIAMETERS 


@ SPACE-SAVING, 
VERTICAL OR 
INCLINED 


Write for 

ENGINEERING CATALOG ff 
or expert in-plant 

analysis of your 

material handling 


rer of 

ertical oid 
yow 


SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


OKLAHOMA CITY, OKLAHOMA 


3 
z= 
— Gas Serubbers......New  ilustrated, Lift | 
CLOTH TO SUPPORT NEW PAPER FILTERS 
x 
eres 
q 
177 4 


Jerguson Drain 


‘as Sampling Vales: 


e completely 
self-draining 


e withstands 
severe 
conditions 


foolproof 
operation 


size shown 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


Available in sizes from 34” to 2” 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F. and 
1000 Ibs. @ 750° F.; 1144, 1% and 2” 
sizes are recommended for 600 Ibs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features include construction with addi- 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 
inside vessel wall. 


Write for data unit and complete 
details, 


Gages and Valves for the 
Observotion of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 


Pétrole Service, Paris, France 
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LITERATURE . 


Mixers Centrifugal A 
unit adaptable to continuous or 
botch system. Offers increased ca- 
with agglomerate reduc- 
on, colors intensified 

178A Safety Industries, Entoleter Div. 


Mixers, Side-Enterin Handles 
the extra heavy- 
tanks. Available in sizes 4% to 3 
H. P. Complete information in 
Bulletin 620. 
168b *Eastern Industries, Inc. 


Mixers, Top-Entering 
for heavy-duty applications re- 
quiring agitators from % to 10 
H. P. Bulletin No. 620 gives the 
complete story. 
168c *Eastern Industries, Inc. 


Mixers, Turbine Bulletin 1210 con- 
tains details on these turbine mix- 
ers which solve many special mix- 
ing in a range 
of 4 to 40 H 
168d 


Industries, Inc. 


Solids contact reactor 
is designed to provide ultimate in 
clarification. Radial Hori- 
zontal Flow-Not Upflow. Velocity 
decreases from center to launder. 
25 *Cochrane Corporation 


Samplers, Automatic Wet, dry, dust 
tight units, multi-stage sampling, 
continuous or intermittent opera- 
tion & complete sampling systems 
available. Bulletin No. S1-Bé4. 
156 *Denver Equipment Co. 


featuring separations from 
12 inches to 325 mesh. Can handle 
wet or dry operations. A valuable 
screen selection guide, outlines the 


complete line. 
129a *Allis Chalmers 


New 12-page bulletin des- 
cribes and illustrates latest models 
of Selectifier Screens for pulp and 
paper-mill application. Installa- 


tion diagrams. 
178B Black Clawson Co. 


Screens, Vibrating Important new 
design, compact, high capacities, 
low power requirements for long 
life under rugged conditions. Avail- 
able in all sizes. 

178C Safety Industries, Entroleter Div. 


Separator, Electrostatic Litera- 
ture is available on the new Coron- 
atron electrostatic separator with 
low intensity design or with ex- 
clusive sparkless electrode. 

R179 *Dings Magnetic Separator Co. 


Technical bulletins: “Test 
Your Towers” and “Analyze Your 
Bids” feature facts of interest on 
indusrial towers. Available on re- 
quest. 
190 *The Marley Company 


Turba-Film Processor 
applications in atmospheric and 
low vacuum ranges. Literature is 
now available with details for your 
uirements. 
34 *Rodney Hunt Machine Co. 


Vacu-Film Processor extends the 
range of thin-film processing into 
high vacuum ... to one-half mi- 
cron. Literature contains details 
for your requirements. 

*Rodney Hunt Machine Co. 


Compressed-Air Filters New book- 
let covers the complete line of 
Fulflow filters for compressed air 
and other gases. Rates to 800 
scfm.; pressures to 4,000 psi. 
178D Commercial Filters Corp. 


* From advertisement, this issue 


STEEL PLATE 

| STAINLESS STEEL 
STAINLESS CLAD 
PLATES 

STEEL AND 


"OTHER STEEL 
ALLOYS 


NICKEL-CLAD 
ALUMINUM 


HAMMOND 


FIELD ERECTED 
TANKS 
AND VESSELS 
FOR 
LIQUIDS, GASSES 
VAPORS 
STORAGE OF 
MATERIALS 


PLATE FABRICATION 


FIRE PROTECTION 
AND WATER SUPPLY 


i 


d 
ELEVATED TANKS 


HAMMOND 


IRON WORKS eu 


WARREN, BRISTOL 

and PITTSBURGH, PA. 
PROVO, UTAH » CASPER. WYO. 

BIRMINGHAM, ALA. 


offi 
| the U.S.A. 
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Pumps, Blowers, 


ULTRASONICS Compressor 


Blowers & Exhausters New bulletin 

to wor outlines the important advantages 

— a service. Included are 

{..in Wax Emulsions | art, engineering, illustrations & specifications. 


and witchcraft are the ingredients for M-D Blowers, Inc. 
good wax emulsion. When Common- ..-..decreased down-time to a 

wealth Color and Chemical brought minimum .. . maintenance 
in some wax emulsions for tests, our reduced substantially. Full in- 


spirits waned a little because as every formation available as to install- 
ation & Maintenance. 
good chemist knows, wax emulsions 69 “Aldrich Pump Co. 


are fickle. However, the art was good, 

and our Rapisonic was soundly engi- ps The Series H-2 Durco- 

neered. The immediate test results were pumps feature the new bearing 

ver 
vely 

A short while later our happiness was Sealed in. p? 

complete sien 4 added Common- 131 The Duriron Co. 

wealth Color and Chemical to our ever 

growing list of friends and users. The 

tremendous disruptive forces of cavi- ful “Pump Selector” is now avall- 

tation developed right inside the liquid able on request. A type for every 

by the Rapisonic gave them results at requirement. 

a speed which had to be seen to be TL189 *Nagle Pumps, Inc. 


believed. Complete information on 
Thus another happy marriage of chem- horizontal and vertical designed 


istry and engineering and...a little ag a your pumping = 
. ill, Tw ns are now available 
more grist to our mill No. C-350 aud ‘No. 


Adhesives] *Taber Pump Co. 


ultrasonics puts stickem available for high 
in adhesives, too. Apparently someone ressure sprinkler systems, or 
who was frustrated as a child pasting oam smothering systems in every 
with flour and kind of commercial or industrial 

My water finally installation. Bul. B-1500. 
een, 151 *Food Machinery & Chem. Corp. 


ew developed a 
be od really sticky with no submerged 
adhesive. But bearings for pumping abrasive 
* comple summary of ac 
chemical pump data. 
miad only aft- Lawrence Pumps, Inc. 


er he ran it 
through the 
Rapisonic. Re- 
sult: the finest texture and stickiest Services, Processes, Misc. 


film yet. 


Sonic Homogenizers develop and use 

all the energy right in the liquids with a s 
only 1/6 to 1/10 the power, and at a 
fraction of the first cost, of conventional long life under tough use. A new 
equipment . . . maintenance-negligible. tool catalog is offered. 

*Snap-On Tools Corp. 


The Minisonic. ..for smail batches Equipment p. “Time- 
Oth | Saving Procedures for Cleaning 
ther Models Chemical Processing Equipment” 
RAPISONIC describes Spplication method, 
-- production choice of equipment 
homogenizer 179B Oakite Products, Inc. 


ANISONI 
.meets Cleaning Heat Exchangers 


p. 

requirements leaflet, “How to Clean Heat Ex- 

AUTOSONIC changers in Place,” tells how to 

...continuous supply handle several typical examples. 
DISPERSONIC Lists supplies needed. 

.. abrasive emulsions 179C Oakite Products, Inc. 


Sonic homogenizers can ev describes the equipment avall~ 

able to accommodate mechanized 
give you you a superior emulsion, application of various cleaning 


“foo. Send for technical SSS solutions. 
bulletin 179D Oakite Products, Inc. 


Cleaning Pharmaceutical Plants 
2 p. flyer has sections on clean- 
ing fermentation tank interiors, 
rs ) painted surface of tank walls 
solvent recovery stills. 
SONIC ENGINEERING CORPORATION 179E Oakite Products, Inc. 
146 Selleck Street, Stamford, Conn. | = —Saaom advertisement, this issue 
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“The NEW Dinge 


ELECTROSTATIC. 
SEPARATOR 


... proved in use for 
high efficiency, low cost 
DRY SEPARATIONS 


From — to pharmaceuti- 
cals, salts to sulphur, and a wide 
variety of other chemicals—you 
can treat dry granular products 
with low-cost efficiency to re- 
move impurities and up-grade 
your products. 

Electrostatic separation with 
the new Dings CO ONATRON 
is the secret! Multiple separation 
zones in vertical arrangement de- 
liver high capacities at 99 % pur- 
ity with no further treatment. 

The CORONATRON, with 
economical low intensity design 
or with the exclusive patented 
sparkless electrode for safe high 
intensity operations, has been 
thoroughly job proved in the 
chemical processing industries. 
Its many profit-making features 
are well worth your investiga- 
tion. Write today for literature. 


ES-358'/5 


DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave., Milwaukee 46, Wis. 
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Clean Dry Air Supply Will Reduce 
Production Down-Time ... Instrument 
Maintenance... 

Wet, dirty compressed air has no place in 
the process industries. In instrument air 
supply lines it can cause havoc. Whether 
it be motor air in a control circuit or 
supply air to the control panel, absolutely 
clean dry air is vital. Moisture elimination 
is the major consideration in providing 
suitable air for instrument and control 
systems. 

Since most plant compressors in use today 
are oil lubricated, a finite amount of oil is 
present with the water vapor in the dis- 
charge. This carry-over condenses as an 
oil-water emulsion which often causes 
serious fouling of instrument components. 
To eliminate this oil-moisture condensate 
in the air lines, it is necessary to remove it 
before it reaches the distribution system. 
This is done by cooling the air before the 
receiver. It is advisable to cool well below 
the ambient conditions to provide the 
lowest possible humidity at the instru- 
ment panel or control units. 


Two Stage System Design for Economy 
The ideal method to achieve high quality 
air is a two-step operation. 
1—An Adams Aftercooler . . . providing 
2° F. cooling . . . and Cyclone Separator 
installed between the compressor and 
receiver to remove the bulk of moisture 
carry-over. 
2 — A chemical dryer installed down 
stream to provide the polishing action 
necessary for the desired minimum 
humidity. 
Thus, the bulk of water... 90%... is 
removed by the Aftercooler-Separator 
using plant water for cooling. A minimum 
moisture load is then left to be removed 
by more expensive methods. Under 
normal circumstances, all of the oil 
resent in the compressor discharge will 
be removed in the Aftercooler-Separator. 
Fouling of the chemical unit is then 
virtually eliminated. 


Poro-Stone Air Filter at Panel 

Provides Dirt-Free Control Air... 

In spite of the efficiency of the Adams 
Aftercooler and Separator, there still will 
be some dust and dirt present in the 
instrument air system. That’s why it is 
advisable to install an Adams Poro-Stone 
Air Filter in the line just before the 
control panel. 

Separation by the Adams unit is in two 
stages — centrifugal and diffusion. Centri- 
fugal force throws the foreign matter to 
the walls of the filter body where it is 
trapped in slots and drained. Remaining 
particulate matter is removed as the air 
passes through the pores of the Poro- 
Stone element. 

This final protection for your instruments 
will minimize control system failures and 
process down-time. Instrument mainten- 
ance will be sharply reduced. 


Literature Will Help Air System Design 
For further information on how the com- 
os line of Adams air equipment can 

elp you provide a foolproof instrument 
air supply, write today for your copy of 
Bulletin No. 712 on Aftercoolers and 
Separators and Bulletin No. 117 on Poro- 
Stone Air Filters to the R. P. Adams 
Company, Inc., 207 East Park Drive, 
Buffalo 17, New York. 


LITERATURE... 


Cleaning Rubber Molds 
to clean Rubber Molds” covers 
tested techniques, factors influ- 
encing cleaning, use of alkaline 
type etergent, electro cleaning. 
180A Oakite Products, Inc. 


Cleaning, Steam Detergent 2 p. 
leaflet describes a variety of steam 
gun models and the conditions to 
which they are best suited. Photo- 


feeb Oakite Products, Inc. 


Comprehensive File of Trademarks 

used by CPI here & abroad 

is available, at a charge. In- 

cluded are, registered, unregis- 
tered, technological names. 

17-18n * U.S. Industrial Chem. Co. 


engineering 
facilities. 
80C Stearns-Roger Mfg. Co. 


Fabrication rochure “Heavy 
Steel Fabrication” is avaiable on 
request. Outlines a wide range of 
roducts & services for the chem- 

al & petrochemical industries. 
164 *Avondale Marine Ways, Inc. 


Reboiler made of all 

... One of the man 

designed & fabricated. 

sign practical trouble-free equip- 
ment to all codes. 

144 *Manning & Lewis Co. 


Infrared System Sys- 
tem recently develo s said to 
detect evaporation from one drop 
of a predetermined chemical in 
an average room. No. 1436. 
17-18e *U.S. Industrial Chem. Co. 


PROFESSIONAL 
SERVICES 


ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
New Products and 


New Product Development 
Operation of Complete Plants 
Anslysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
TT Gevth Bt. DA. 5-23236 Stamford, Cona. 


W. L. BADGER and Associates, Inc. 
CHEMICAL BNGINBBRS 


Evaporation, Crystallization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 


E. J. CORELL 
ENGINEER 


Nuclear Fuels “Nuclear Fuels: 
Key to Reactor Performance” dis- 
cusses reactor design, reactor fuels 
and a summary of typical and his- 
torical reactors and their fuels. 

180D Sylvania-Corning Nuclear Corp. 


Polyethylene Fabrics A patented 
technique for finishing is now be- 
ing employed to improve shrink 
resistance, strength, appearance 
& other physical characteristics. 

17-18¢ *U. S. Industrial Chemicals Co. 


Polyethylene work gloves aimed 
to provide protection without loss 
of sensitivity. Light- 
weight, waterproof and resistant 
to most chemicals. 
17-18m *U.S. Industrial Chem. Co. 


CHAS. T. MAIN, INC. 
Engineers 
Industrial Plants 
Reports Design Construction Supervision 


8@ Federal Street Boston 10, Mass. 
317 Be. Tryon Street Charlotte, North Carolina 


. 1200 N. Broad St. 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


Phila. 21, Pa. 
Offices Throughout the World 


Scale Removal p. “Controlled 
Chemical Removal of Lime Scale 
and Rust” tell how to make best 
use of inhibited chemical cleaning 
compound, designated No. 32. 
180E Oakite Products Inc. 


Slide Rule has special scales for 
chemists solving pressure, temp- 
erature, solution concentration 
problems on one face, standard 
scales on other face. 
17-18h *U.S. Industrial Chem. Co. 


“Safety Boy” is lightweight 
& easy to carry. Spreads all types 
of a pipe conections. Handy 
for working in tight working space. 
Catalog Sheet. 
TL187 *Wm. L.. Riggs Co. 


Welding Methods’ and 
information are oulined in the il- 
lustrated Weldment Bulletin 7001. 
The welding of pressure vessels is 
one of the many jobs detailed. 
84 *Baldwin-Lima-Hamilton 


* From advertisement, this issue 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 


When you need 
a SPECIALIST 
inahurry... 


Chemical Engineering’s Profes- 
sional Service Section offers the 
quickest, most direct method of 
contracting consultants who may 
be available NOW. 
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PACT FILE #3 

INSTRUMENT AIR 

Gr 

Cryogenics......New 12-page brochure 
ae covers, in text and pictures, sub- 

Fab 309 South State Street Ann Arbor, Mich. 
Gs Pigments and Related Products 
Design—Reports—Operation 
ne 42 Rose Bivd. Tele: Akron, 0. TE 64211 
Akron, Ohio 
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EMPLOYMENT 
OPPORTUNITIES 


> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
%_ in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


line, 3 lines minimum. To figure 
advance payment count 5 average 
words as a line; box number 
count as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


SALES ENGINEERS 


WANTED 


for St. Louis, New York, Denver, Chi- 
cago, Houston, and Cleveland Districts. 


Prefer graduate Chemical, Electrical, or Mechani- 
cal Engineers with two or three years industrial 
experience. Trainees will receive intensive training 
course with daily classroom instruction at Water- 
bury factory before assignment to district office. 
Mail reply to H. E. Beane, Vice President. 


THE BRISTOL COMPANY 
Waterbury 20, Connecticut. 


SECTION CHIEF 
15,000 Per 


ary: 
Responsible for reactor core and a. J core com- 
ponent design, liaison with the design groups, 
preparation of proposals, maintain contacts with 
university and industrial laboratories, 
eep the company informed of new ore, 

and to new direct 

the activity of others. Company Client phi. all 
employment 
NARCH PERSONNEL 

Chicago 4, Ilinois 


28 East pw... 


ADDRESS BOX NO. REPLIES TO: Bog No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. BOX 
CHICAGO 11: 520 N. Michigan Ave. 


POSITION VACANT 


Chemical Engineer for project work in semi- 
chemical pulp and paper mill. Under 35. 
Semi-chemical or Kraft experience desirable. 
Midwest. Submit letter of application to 
P-9694, Chemical Engineering. 


SELLING OPPORTUNITY OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of 
country. Representatives should have con- 
tacts in oil refineries, power plants, chemical 
plants or marine: RW-8806, Chemical Engi- 
neering. 


Wanted—Manufacturers Representatives now 
selling processing equipment to the chemical 
and allied industries. Attractive proposition 
offered to take on new Jet-Mogenizer .. . 
most effective homogenizer—clean simple de- 
sign—rugged construction. Buschman Prod- 
ucts Inc., 369 Lexington Ave., N. Y. 36. 


Nation’s most complete molder of Tefion and 
Teflon molded and machined items seeking 
sales agents and sales representatives in New 
York, New Jersey, New England, Maryland, 
Delaware and Pennsylvania, both on a stock- 
RW-9674, 


ing and _  non-stocking basis. 
Chemical Engineering. 


POSITION WANTED 


Production Engineer—B.S. Ch. E.—Age 29, 
8 years broad inorganic experience. Desire 
position in production with unusual advance- 
ment potential. PW-9681, Chemical Engi- 
neering. 
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SPECIAL OFFER 


12—UNUSED BAKER PERKINS #15 JIM2 DOUBLE ARM, STEAM JACKETED 
MIXERS, 100 GAL. OPERATING CAPACITY, HYDRAULIC TILT, 20 HP MOTORS. 


STOCK ITEMS 


1—20,000 gal. 347 S.S. Vertical Storage Tank 12’ x 23’. 
1—Struthers Wells 4000 gal. Horizontal 316 S.S. Tank with Agitator. 


1—3500 gal., 


304 S.S. jacketed, agitated Tank, 9’ x 7’. 
1—Haveg 4000 gal. closed Storage Tank. 


1—750 gal. nickel clad Mixing Tank, 125# internal, with nickel coils. 
1—10,000 gal. Horizontal Steel Pressure Tank, 200+ psi. 

1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
4—Buflovak 750 gal. steel, jacketed, double motion paddle, agitated Kettles. 
1—4000 gal. 347 S.S. jacketed Reactor, 150} internal. 

2—Pfaudler 1500 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—Blaw-Knox 500 gal. 347 S.S. clad, jacketed, agitated Reactor. 


2—Patterson 1000 gal., 


steel, jacketed, agitated Reactors, 20 HP. 


1—3000 gal. 316 S.S. Reactor 7’ x 10’ with Turbo Agitator. 
3—Louisville 8’ x 50’ stainless steel lined Rotary Dryers. 


3—American 42” x 


120” Double Drum Dryers, 10 HP motors. 


1—Buflovak 48” x 40” nickel, single drum Flaker. 

2—Buflovak 250 & 20 sq. ft., 304 S.S. forced circulation Evaporators 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

5—Stainless Heat Exchangers, 1220, 1080, 786, 500, 370 sq. ft. 

1—Bird 24” CH stainless steel Continuous Centrifuge. 

1—Bird 48” Fume tight 316 S.S. suspended Centrifuge. 

2—Sharples PN14 & PY14 Super-D-Canters, 316, S.S. 

1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended Centrifugal; 347 S.S. imperforate basket, 1800 rpm. 
2—Sharples C20 & C27 Super-D-Hydrators, 316 S.S., vapor tight XP Timers. 
1—Bird 18” x 28”, 316 S.S. continuous Centrifuge. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer. 
3—Stokes R single punch Tablet Machines, Unused. 

1—Vulcan Briquetting Press, 30” dia. x 12%” face, 304 S.S. rolls, 50 HP. 


1—Dowtherm 360,000 BTU Vaporizer. 


PARTIAL LIST OF VALUES 


BRIL 


SEND FOR NEWS FLASH 


EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK 51,N. Y. 
Tel. CYpress 2-5703 - 


Cable: Bristen, N. Y. 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 


LIQUIDATING 
BRIQUETTING PLANTS 


4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104” x 70’ x %” shell. 
4—Komarek-Greaves briquetting 
presses, 75 HP, 25 tons per hour. 
4—Komarek-Greaves vertical Fluxers 
(paddle mixers), 150 HP. 
4—K-G Horiz. Fluxers 41” dia., 50 HP. 
4—K-G Pug Mills, 30” dia. x 14’4”. 
8—Tyler Screens, 4’ x 8’, 4’ x 6’. 
2—42” wide travelling-screen cooling 
conveyors, total of 950’. 


PERRY EQUIPMENT Corp. 
1413-21 N. SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


4—36” x 24”, 24” x 18” Jeffrey ham- 
mermills, 50 HP, 25 HP. 
6—Robinson Sawtooth Crushers. 
2—Pa. Crusher #C-3-30 hammermills. 
20—Welded Steel bins, cone bottom. 
from 15,000 gallon to 90,000 gallon. 
4—Keeler Boilers 200 HP, 160 PSI. 
8—16” & 24” trough-belt conveyors, 
100’, 250’, 500’ long. 
6—36’ & 48” apron feeders, 8’ long. 
8—Bucket elevators, 62’ and 90’ c-c. 
6—500 KVA Transformers. 


HEAT & POWER CO, Inc. 
60 E. 42nd STREET 
NEW YORK 17, N. Y. 
Phone: MUrray Hill 7-5280 
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EQUIPMENT SEARCHLIGHT . 


PLANT LIQUIDATION 
RUBBER — PLASTIC 


Batt of NEW UNUSED 14” x 30” Two Roll 

Farrel Mills with ‘UNi- Drives 

Line of F-B Mills 42” and 60” Rolls 

Stewart Botting 2 Roll Mill 8”x16” 

Multi Platen axe. Presses 24” x 56” with (2) 10” 
ams: 

Erie Jacketed Extruder 6” x 66” 

er ery of Horizontal Sheeters Hydraulic 26” wide 
nife 


} aad Cutter 63” wide with 11 HP 
Ball & Jewell Rotary Cutter 10 HP 
425 Ton Horizontal Hydraulic Sheeting Extruder 


Heavy Duty Dbl. Arm Jacketed 
206 Gal. 100 Gal. others ; 
Several Cavagnaro Mixers in Stock t 


OUTSTANDING STOCK UNITS 


Sweetiand No. 12 Filter; 36 S/S Leaves; 
4” Centers. 

Delavel Model VO 244 Hermetic S/S 
Separator. 

Readco & Baker Perkins Lab. Size Dbl. 

Arm Mixers. 

Complete Raymond Stainless Flash Drying 
System. 

Colton No. 51/2 Single Punch Tablet Press— 
Motorized. 

Stokes Preform Press #294; 60 ton; up to 
4” Dia.; Up to 55 Per M. 

Pfaudier Glasslined Jktd. Evaporating 
Dish; 60”. 


The Biggest Selection of Baker-Perkins 
—Heavy Duty Double Arm-Jacketed 
Mixers 

®@ 300 Gal. Working Capacity 

® 200 Gal. Working Capacity 

®@ 100 Gal. Working Capacity 

and other sizes down to lab. 


REACTORS-EVAPORATORS 


Pfaudler Glass Lined Reactors 500 gal., 
1000 gal., and others. 

1500 Gal. Steel Jacketed and Agitated 
Heavy Duty Reactor. 

A. ©. Smith Stainless Lined 11,000 Gal. 
Pressure Tanks. 

Rotating Jacketed Aluminum Vacuum Fer- 
menter; 3’ x 8’. 

Mojonnier S/S Vac. Pans 3‘ x 10’ and 
6’ x 12’. 

Harris Stainless Vacuum Pan 6’ Dia. with 
coils complete. 

Zaremba Dbl. Effect INCONEL Evaporator 
430 sq. ft. surface. 

Swenson Quadruple Effect tong Tube 
Evaporator; film type. 


DRYERS 
Gas Fired Dryer 5'x26’ Counter 


Curr complete 
$/S “ined Rotary Dryer 50”x20” with Burner, 
Combustion Chamber, etc. 

Rot. jktd. Dryer 18°x8’ 

ley & Sewell Double Drum Dryer 28”x60” 

Bu lovak Dbi. Drum Dryer 20" with acces- 


sories 
Struthers Well Stainless Drum Dryer 4’x5’ 


CENTRIFUGALS 
A. T. & M. 26” Stainiess Suspended Ty 
30” Underdriven Centrifugal ; Pert. 
ubber Cov. Susp. Contriture 
Tothurst 36° S/S Suspended; with Plow and it 
tom Dump 
A. T. & M. 60” S/S Suspended center slung; 
Vapor tight 
Sharples s/s Super-D-Canter; 10 HP 
Sharples H2 Nozzlejector; 1000 H 
Sharples C20 Suver-D-Hydrator in 316 Stainless; 
rd Bowl Continuous Centrifuge 32”x50": 


MILLS AND GRINDERS 
Mikro Pulverizers; all sizes from Bantam to No. 
Mikro Atomizers: Stainless Lined; No. 5 and 
International Porcelain Ind. Pebbles Milis B'x8" 
Patterson Pebble Mills from 36” x 42” 

x 
Abbe Silex Lined Bali Mills: 5’x14’ and 5’x16’ 
JACKETED Bali Mills: 54”x42” 
is Buhrstone Lined Pebble Mill; 
x 

Simpson Intensive Mix-Mullers 24”, 36” and 72” 


SEND for NEW ISSUE of “FIRST FACTS’ 


FIRST 


BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


Steel Pressure Tank 8’ 

dia x high. 125# pr 

1—8’ x 45’ Rotary V2" welded 
shell. Can be length. 


1—Fletcher 40” Solid Basket Centri- 
fuge. 15 HP, 2 speed 


2-—Buflovak Mode! J Vac. Tray Dryers, 
20 shivs. w/access 


2—-Horiz. Paste Mixers, 2-57” x 64” 
x 120”, 2-72” x 78” x 120” 


1—Sturtevant Mod 112 Ring Roll Mill, 
water cooled 


For any item you need, wire or phone collect GA 1-1380 


MILLS—BALL—5’ x 36” Hardinge Conical 
w/elec. ear, Syntron Feeder, Loop Classi- 
fier, etc.—6’ x 36” Hardinge (unused)— 
8 x x 48’—10' x 48” w/l6’ 
Sturtevant Classifier. 

MILLS—HAMMER—25 Hp Wms.—30 HP Mikro 
3w—50, 100 HP Wms.—125 HP Jeffrey 
36° x 42’—400 HP Penna. 24 x 72” 
(SXT 14) 

MILLS—PEBBLE—36” x 42'’—36” 48" — 
5’ x 6'—6' x 5’ pore. lined—41/2' x 16” 
Hard. Conicai, Suhrstone 

AUTOCLAVES—<0 Gal. S/S—100 Gal.—150 
Gal. Jacketed/agitated. 

SCREENS—3 x 5 (single/double)—3’ x 10’ 
double—4 x 10 single Tyler Hummer— 
20” x 81'—40" x 84" Rotex (single/- 
double) —42” x 10’ Cedar Rapids (double) 
—S5' x 12’ double Robins 

MIXERS—1 c.f.—15 c.f. cone—24, 32, 66 
c.f. Ribbon Blenders—Sturtevant Drum— 

5’, 9, 14 cf. muller type 

OVEN—Laminating 14” x 32’ w/auto. gas 
heat, controls for 325°F. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


Wrappers Mixers 

@ Packaging machines © Pulverizers 
Cartoning machines Grinders 
© Fillers @ Dryers 

Labelers © Sifters 


© Filter presses © Cappers 
© Roller mills e Tablet machines 


TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
Low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 


LOEB OFFERINGS 


Auteclave: 50 gal. ag apa st. st. 
Centrifugals: 17”, 20” an 

Clarifiers: De Laval and Bm ogy st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Beit Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
Kettles: St. Steel, with and 

Groen 200 gal. st. st., 100+ j 

Groen 350 gal. st. st. ASME ven jkt. 

Dopp 150 gal. dbl. act. agitator. 

Mills uae, 2TH and 24”. 

Fitz Comminuting model D, st. ‘st. 

Day 12 x 32” Zapeed high speed. 

Day 14 x 30” type B hi-speed. 

Colloid: 3, 5, 20, 25 hp. 

Mixers: Dbl. and Sgl. arm sigma blade. 

Dry Powder, various sizes. 

Troy angular pony 40 
Mix-Muller Simpson Lab., #00. 
Percolator: Pfaudler 54 x aa" y st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Reactor: Pfaudler 40 gal. glass lined. 
Vacuum Pan: 42” Harris st. steel. 


LOwsB + TELEPHONE SEeley 8-1431 


EQUIPMENT SUPPLY co. 


ERIOR ST CHICAGO 22 LLINOTS 


__MACHINECRAFT 


8. 8. Reactor | 
Stokes 0082, 1-1 
Baker Perkine | 


Autoclave 2000 Ib. press. 
r 60 in. x 9 ft. 125 Ibs. 
re Filter. 


\luminum Condenser 350 oq. ft. 
, Calandria typo, never 
1300 sq. ft. 


|—Baker Perkins 100 gal. double arm steel. 
& Schwartz finned drum driers. 
Continuous stripping column 2 x 13 steel. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of oot 
N. J. 12-7634 § 


JANUARY SPECIALS 


Patterson 6’x5’ Jktd. Ball Mill, exp. pf. mtr. 
Devine Vac. Shelf Dryer, 59x78, double door 
Buflovak 36” SS one effect Evap., 100 sq. ft. 
Gen. American 42”x120” Twin Drum Dryer 
SS Spray Dryer 4’x10'/2’, complete unit 
Patterson 34 gal. SS Jkt'’d Lab Mixer, 2 hp 
Nash Hytor Vac. Pump +6, with 40 H.P. motor 
Gruendler Hammermill, Whirlbeater 
Day 40 gallon Pony Mixer with AC motor 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, Inc. 


111 33rd Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


SALE 
REBUILT RAILROAD “CARS “INTERPLANT USE 


RECONDITIONED “TANKS 


ERMAN-HOWELL DIVISION 
1A STEEL & TRAD 
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— 

cor 

ae MACHINERY AND 

E EQUIPMENT COMPANY 7 

Phone: Canal 6-5333-4-5-6 

eal. $.8. double arm. 50 HP 
jac d, vacuum, hyd tilt. 

} 2 gal. 8.8. Autoclave 5000 Ib. 

Oliver 8.8. 
: 
CORP. 

Torung 84672 332 South Michigan Ave., Chicage 4, IHinols  WEbster 9-0500 
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SAVE MONEY 
BUY NOW 


CENTRIFUGALS—FILTERS 


Diiver 5’3’’x6’ Rubber Lined Precoat. 
Sweetiand #10 Steel 
4"’ Filter Press 36 Wood & F. 
40" Fletcher Steel Susp. Cent. m.d. 


CONDENSERS 
Stainless Steel > 0-500 s 
Cupro Nickel | 1035: 2330: 5200 sq. ft. 
358- 4600 sq it. 
Steel 189; 880; 1042; 2060! 3900; 0 sq. ft. 
Pressures from 50 psi to i700 psi 


REACTORS—COLUMNS 


Pfaudler 750 gal. glass agit. 
steel jktd 300 psi 


3 40 psi—s t 
2’6"" x 43’ 180 "rays 


KILNS—DRYERS 


Louisville 6’ x 50’, 6’ x 

Link Belt 502-16 Roto- Louvre Steel 

Link | Belt 705- 24 ow Louvre Steel 
70’ Type XA-i8 

x 40’ with 2’ x 28’ Cooler 

ardinge 4’ 


B 
ype XH2 
Bonnot 7’ x bo" with Lifters 40 H.P. 


KILNS—DRYERS 


United Iron Wks 8’ x 115 with drive 


MISCELLANEOUS 


Raymond High 3 Roll Mill 
ablet Pres 


Tyler Hummer Screens 4’ x 6’, 

Komarek-Greaves Briquetting ines 27” x 23” 
effrey 36’’ x 24’’-50 H.P. 
effrey 24" x Type A-2 H.P. 
effrey 20” x 12”, and 15” x a Type A 


WRITE FOR BOOKLET #159C 


HEAT & POWER®: 


Wew YORK I7, WY. 
MUrrey Hill 7/5280 


310 THOMPSON BLDG. 
TULSA 3, OKLAHOMA 
Diemend 3-4890 

% 


COMPRESSORS 
World’s Best Rebuilts 


Worth V4A3 

ey 9x8 Norwalk TDS3T 

PSI Ing. G 
Norwalk TRS4T 

9-4%x9 Ch. Pn. 


9x9 

10'2-7%-3 

Ingersoll Rand 83 available 
10xtt Ing. ES 

12x11-1R-ES-1 

15-9'4x12 Worth. & IR 


— 


SBIS8 


a 
no 
= 


100 Psi 53. RE2 
7950. CFM 200 PSI 33-173 34x27 Ing. PRE24C 
60’-600’ portables—gas or d 

AMERICAN AIR CORP. 
North Bergen, N. J. UNion 5-4848 


BEST BUY 


AT & M 30” BASKET CENTRIFUGE 


Solid Rubber Covered Basket Rubber lined 
curb. 2 speed motor drive with plow 


CHEMICAL ENGINEERING—January 26, 1959 


. EQUIPMENT SEARCHLIGHT 


LIQUIDATION 


TITANIUM DIOXIDE PLANT 


2701 BROENING HIGHWAY—BALTIMORE, MD. 


Telephone: MEDFORD 3-2911 


CENTRIFUGES—FILTERS—EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bowl continuous Centrifuge, 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 S.S. 
2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Filters. 
1—Oliver 3’ x 4’ lead Rotary Vacuum Filter 

4—Sperry 36” rubber covered Plate & Frame Filters, 30 chambers. 
4—Sperry 36” cast iron Plate & Frame Filters, 30 chambers. 
4—42” aluminum Recessed Filters, 36 chambers. 

4—Shriver 36” wood Plate & Frame Filters, 44 chambers. 
5—Struthers-Wells 8’ dia. x 24’ high rubber lined Vacuum Crystalliers. 


PULVERIZERS AND MILLS 


1—New Raymond 5 Roll High Side Mill #5057, Double Whizzer 
Separator. 

4—Mikro Pulverizers, 3TH, 2TH, motor driven. 

2—Abbe 5’ x 16’ brick lined Mills. 

3—30” dia. Stainless Steel Micronizers complete with Hoppers, 


Conveyors, etc. 
KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, {” shell welded, 2 tires. 
1—Vulcan 8’ x 125’ Rotary Kiln, }” shell riveted, 2 tires. 

1—Vulcan 8’ x 50’ Rotary Kiln, }” shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, §” shell riveted. 

1—Trayior 5’ x 50’ Rotary Dryer, 716” shell welded, 2 tires. 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, Stainless 


Steel Belt. 
RUBBER LINED TANKS 


4—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP motors. 
1—4000 gal. 10’ x 7’6” with Nettco Turbo Agitator, 10 HP motor. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP motor. 
1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP motor. 
5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 

1—10,500 gal. Horizontal Storage, 10’ x 18’. 

1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP motors. 

1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP motor. 

1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP motor. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,000 gals. 


OTHER ITEMS 
3—Worthington, I.R. Compressors; 1000, 500 & 365 cfm, 30 psi. 
4—Worthington, I.R. Vacuum Pumps, 1000 and 500 cfm. 
11—Steel Buildings 20’ to 80’ trusses. 

2—Shepard Niles 20 ton Overhead Cranes. 

7—Dorr Thickeners; 16’ dia. with Tanks. 

1—Bemus 50# Bag Packer with Sewing Machine, Conveyor and 
Flattener. 

125—LaBour, Durco, Worthite, Duriron and Stainless Steel Centrifugal 

Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES ¢ « © SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


B RI [ EQUIPMENT COMPANY 


2401 Third Ave., New York 51, N. Y. 
tel: CYpress 2-5703 


1 
| 
| 
| 
| wat 
| 
| 50 gal. jktd Stainiess 50 psi 7 oS 
72"’ x 30’ Bubblecap Column 20 tray 316 S.S. eat 
i 8’ x 15’ Stainless Clad Tank 5600 gal. 4: 
| 
i 
i 
i Buflovac 4’ x 9’ Double Drum Dryer 4 
| 
1 
i 
% 
Inc. 
| 
CHEMICAL MACHINERY DIVISION Bs 
| 
| 
| 3000 4, 
| 1500 
3000 
100 
1500 
100 
100 
100 PSI 14x13 Ing. ES Worth HB 
42 PSI 16-16x12 Ing. XRE vat 
| 
| 
| 
Our price ss $9008.08 
EQUIPMENT CO. 
St. San Franciscom calit. 4 
on 
183 


EQUIPMENT SEARCHLIGHT .. . 


START ‘59 RIGHT— 
WITH PERRY 


DOUBLE DRUM DRYERS 
3—Buflovak 42” x 120”, 125# drums 
1—American 42” x 120”, atm. 
1—Buflovak 42” x 90”, atm. 
2—American 36” x 84”, Vacuum 
1—Buflovak 32” x 72”, atm. 
1—Buflovak 32” x 52”, atm. 
1—Witteman 22” x 38”, atm 


PRESSURE LEAF FILTERS 
#33-S-28, T304 SS, 151 sq. 
t. 


1—Niagara #510-28, T316 SS, 510 sq. ft. 
1—Niagara #36H-110, T304 SS, 100 sq. 
ft. 


1—Niagara #80-30, T304 SS, 80 sq. ft., 
Tktd 


1—Niagara #45-30, T304 SS, 45 sq. ft. 
3—Sweetland filters: #12, 7. 5 
1—Alsop #SD-12-WR-30, T316 SS 
2—Sperry 30” filter presses, niresist 


TABLET PRESSES 
3—Stokes #R, single punch, UNUSED 
2—Stokes #T, single punch 
2—Stokes #DDS-2 rotary 
1—Stokes #RD-4 rotary 
2—Kux #25 rotary 
1—Kux #64, single punch 


CENTRIFUGALS, CONTINUOUS 
1—BIRD 18” x 28”, T304 SS, CONICAL 
BOWL. 


1—Bird 18” x 28”, steel solid bowl 

4—Bird 24” x 24”, monel, slotted screen 

1—Bird 24” x 38”, monel, horiz. bowl 

1—BIRD 32” x 50”, T316 SS, HORIZ. 
BOWL. 

1—Bird 40” x 60”, T304 SS, horiz. bowl 

1—Sharples Model G-2, tinned steel 

2—SHARPLES C-20 SUPER-D-HYDRA- 
TORS, T316 SS 

1—SHARPLES C-27 SUPER-D-HYDRA- 
TOR, T316 SS 

1—SHARPLES C-27 SUPER-D-HYDRA- 
TOR, Monel 

2—SHARPLES #PN-14 SUPER-D-CAN- 
TERS, T316 SS 

1—SHARPLES #+PY-15 SUPER-D-CAN- 
TER, T316 SS 

1—Sharples #AS-16, T304 SS, Separa- 

- tor 

6—Sharples #16, T304 SS, Clarifier 

2—Sharples #18-V, steel, vapor tight 

2—DeLaval #BUH-3930, SS, clarifier 

1—Baker-Perkins ‘‘Teer Meer’ #HS-10, 
T316 SS 


BALL & ROD MILLS 
1—Traylor 7’ x 35’ ball, 700 HP 
1—Marcy 7’ x 15’ rod, 300 HP 
4—A-C 7’ x 24’ compeb, 450 HP 
4—A-C 5’6" x 22’ ball-tube, 150 HP 
1—A-C 6’ x 15’ ball, 150 HP 
1—A-C 6’ x 16’ ball, 30 HP 
1—Denver 4’ x 10’, rod, 60 HP 
1—Hardinge 4'6” x 16’ concial, 25 HP 
1—Kennedy 3’ x 6’ ball, 50 HP 


EVAPORATORS—VACUUM PANS 

1—Buflovak evaporator, 588 sq. ft., 
—_ effect, vert. long tube, T304 

2—Nickel clad evaporators, 400 & 250 
sq. ft. vert. long tube. 

1—Stokes evaporator, 236 sq. ft., double 
effect, T316 SS 

2—Buflovak evaporators, 250, 20 sq. ft., 
forced circulation, T304 SS. 

1—Struthers-Wells evaporator, 625 sq. 
ft., T347 SS, full vacuum. 

3—Sanitary Vacuum Pans, 6’ dia. SS, 
internal coils. 

1—B & S evaporating kettle, 600 gal. SS, 
6’ dia. agit. 


ROTARY KILNS 
1—11' x 155° Traylor, %” shell 
1—9’ x 100’ Vulcan, %” shell 
1—8’ x 170’, %” shell, 3-tire 
1—8’ x 126’ Vulcan, %” shell 
1—8’ x 115’, shell, 2-tire 
2—8' x 50° Vulcan, 5%” shell 
2—7'6" x 100’, 42” shell, 3-tire 
2—6’ x 60’ Vulcan, %” shell 
1—4’ x 24’, 2-tire 


CENTRIFUGALS, BASKET 
1—A.1T.6M. 48” DIA. SUSP., T304 SS 
PERF, BASKET, VAPOR TIGHT. 30 


HP 

1—TOLHURST 40” SUSP., T316 SS PERF. 
BASKET 

1—Bird 40” susp., steel imperf. basket 

1—Fleicher 40” susp., steel perf. basket 

1—Fletcher 30” susp., T304 SS, perf. 
basket 

1—Fletcher 30” underdriven, T304 SS 
perf. basket 

1—Tolhurst 26”, underdr., T316 SS, XP 

1—Fletcher 12” underdriven, T304 SS 
solid basket 


DISTILLATION COLUMNS 
5—Copper Bubble cap columns: 24” dia. 
x 11 plate; (2) 42” dia. x 20 plate; 
42” dia. x 40 plate; 48” dia. x 20 
plate. 


4—Copper Tunnel cap columns: 24” dia. 


x 30 plate; 36” dia. x 27 plate: 36” 
dia. x 39 plate; 36” dia. x 59 plate. 


3—Stainless Steel packed columns: 8” 
dia. x 26’, T347; 14” dia. x 25° T304; 


24” dia. x 27’, T304. 


120,000 Sq. Ft. of Equipment in Stock 


PERRY 


EQUIPMENT CORP. 


1413-21 N. Sixth Street, Philadelphia 22, Pa. 


Phone POplar 3-3505 


SAVE ON GOOD USED MACHINERY 


Centrifugals: 12”, 30’, 40” & 48”. 
Centrifuges: Sharples #5 & #6 Stainless 
— Albright Nell 4x9 Atmos. 
Vac. Drum Dryer 24x20". 
Vac. Shelf Dryers & Rotary Dryers. 
Filters: — ez type 49 Stainless covered 


leav 
=> Sweetland 12 Stainless covered 
Filter 6” to 36” Iron & 


Dopp 350 gal. cast iron Jack. Vacuum. 

Devine Impreg. Units 30” & 36” ya 

Steel, Alum. & Copper 5 to 2,000 ry 
#00 Pulverizer 30 


Minto Pulverizers #4, 2, 1, & Bantam 
Hammer Pulverizers 3 to 50 HP 
Ball & jeuul Rotary Cutters 11% to 50 HP 
Pebble, Jar & Ball Mills, Lab. to 6’ x 8’. 
Steel 3 Roll, Lab. 344” x 5”, 9” x 32”, 
12” x 30° & 16” x 40”. 
Lehmann 4 Roll W.C. 12” x 36” Steel 
Colloid Mills Stainless Steel 5 & 114 HP. 
Mixers: Baker Perkins Jack. 100 gals. 
Day Imperial 75 & 150 gals. Jack. 
Day Pony Mixers 8, 15 & 40 gals. 
Day Jumbo 700 gal. horiz. er. 
Blystone 3000# horiz. spiral mixer. 
Dry Spiral Mixers 50 to 3000+. 
Lancaster 6’ dia. vert. mixer 25 


Partial listings. Write for Bulletins. 
STEIN EQUIPT. CO. 
107—8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 


w & Rebuil: 
MOTORS - GENERATORS 
TRANSFORMERS - SWITCHGEAR 
— L. J. LAND, INC. — 


Send for free listing 
P. O. Box 756X, mrs Pa, 
Phone Franklin 5-8474 


7—25-ton, 45-ton, 65-ton, 80 & 100-ton, GE diesel 
electric locomotives 
3—Jaw Crushers 36x42 & 30x36 & | 
i—Raymond 6 “Roll Wionside roller mill 
1—5’x22” Hardinge r Classifier 
a ‘No. 

Rod Mills 4’x8’, 5’x12’, 8'6’’x12’ 

No. | Ceerterans Rotary Fine Crusher 
2—8’x73’ Rotary Dryers thick 

18’'x24"’ Jeffrey 


36’"x20’ Ruggles Cole R 
5'x30 -Coles Double shelt "Rotary Dryer 
Roto Louver Dryer 


Model SD Dehydrat 
5’x12’ Allis-Chalmers Ripl-flo Vibr. Screen 
WANTED—KILNS & DRYERS 
R. C. STANHOPE, INC. 


Tel. MU 2-3075 
60 E. 42nd St., N. Y. 17, N. Y. 


PRESSES WANTED 
Stokes Type # E, F-4, T-4; Colton Type 
# 3DT. Send full particulars and price 


to: 
MANSOL CERAMICS COMPANY 


140 Little St. Belleville. N. J. 


‘ CASH 


FOR YOUR IDLE MACHINERY ! 


For top prices, quick action, contact us, 
Liquidations; appraisals our specialty. 


Wire us your list today, or 1- 


23 Townsend St. 
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ettles Jack. & gal. 

a Pumps: Stokes etc. Vac. 10 to 500 CFM. 

rae Ae Gould 75 HP Centrifugal 250 PSI. 

Sifters: Day, Robinson, etc. 

ee tle Tablet Machines: Stokes RD 3 Rotary, also 

Single & to 3”. 

| MF MACHINERY AND 

EQUIPMENT CO. | 


. EQUIPMENT SEARCHLIGHT 


No matter how you look at it! 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


Says “VALUE, VALUE, VALUE" 


3—Louisville stainless steel rotary dryers 8’ x 50’, complete 


1—Steel and Alioy Tank Co. 3000 gal. type 316 S.S. Jacketed 
reactor, complete with agitator and drive 


1—Vertical 8000 gal. type 347 SS tank 
1—4000 gal. horizontal type 316 SS tank with dished heads 


AUTOCLAVES, KETTLES AND REACTORS: 


1—100 gal. type 316 SS jacketed reactor, 150# internal pressure, 
75# jacket with impeller type agitator 

1—Walter SS jacketed reactor, 500 gal. 

4—Pfaudler 750 gal. SS jacketed reactors 

5—Pfaudler 500 gal. SS jacketed reactors 

5—Pfaudler glss lined jacketed reactors, 20 to 300 gal. 

1—Tippett & Wood 2500 gal. jacketed steel kettle 

1—Combustion Engrs. 1600 gal. jacketed steel autoclave, 150# 
jacket, 600# internal pressure 

1—Horizontal 5000 gal. nickel storage tank 

2—Columbia Engineering high pressure storage tanks, 2400 gal., 
265# working pressure 


DRYERS: 


4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 

1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

1—Stokes double drum dryer, 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30” x 28’, complete 

1—Stokes SS rotary vacuum dryer, 2’ x 6’ 

6—Stokes steel jacketed rotary vacuum dryers, 3’ x 15’ 


FILTERS: 


1—Oliver horizontal filter, 6'6” 

1—Sweetland #3 SS filter 

1—Niagara SS filter Model 510-28 

1—Oliver horizontal filter, 3’ 

1—Feinc SS rotary vacuum string filter, 3’ x 3’ (NEW) 
10—Shriver plate and frame filter presses, 12” to 42” 

1—Shriver rubber lined filter press 36” x 36” 
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MIXERS: 


5—Baker Perkins double arm sigma blade mixers, 100 gal. 

3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 
300 gal. 60 HP 

3—Howes 40 cu. ft. rubber covered ribbon blenders 

1—Leader SS jacketed 51 cu. ft. ribbon blender. 


MISCELLANEOUS: 


2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 
1—Acme steel bubble cap column 42” dia. with 10 trays 
1—Downington Iron Steel bubble cap column 24” dia, with 14 
trays 
2—Patterson Kelley, steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
30—Struthers Wells SS heat exchangers, 650 sq. ft. each 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. !t. 
2—Stokes tablet presses, Model T 
1—Swenson type 316 SS vacuum crystallizer, 36” x 12° 
1—Swenson type 316 SS vacuum crystallizer, 2'6" x 12’ 
1—Badger type 316 SS bubble cap column, 36” dia, with 8 trays 
1—Badger type 316 SS bubble cap column, 42” dia, with 11 trays 
1—Stokes Model DDS2 rotary tablet press 


1—Bird type 316 S.S. suspended type centrifuge, 48”, 
with perforate basket, complete with motor, plow and 
fume type cover 

12—Sweetland #12 filters with 72 SS leaves 
1—Sharples #16P pressuretite SS super centrifuge 

1—Stokes SS rotary vacuum dryer, 3’ x 15’ 


Established 1886 


GELB & SONS, in, 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD” PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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* MUrdock 6-4900 


—_ 
| 
=, 
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READER SERVICE... 


lubrication ||| | INDEX. OF 
your lubrication dollars —with ADVERTISERS 


a Manzel Force Feed Lubricator. Outstanding 
Vacuum Pumping Units cut maintenance © 
cost, increase accuracy, solve liquid sight feed 


problems. See your Manzel field engineer. 


Month after month you'll 
find industry’s most progres- 
sive firms among our ad 


pages. 

Use this index to keep in 
touch with what they’re offer- 
ing that'll help you in your 


FREE CATALOG 
job. 


gives complete 
data on all Manzel 
Jubricators. 
Adams & Co., R. P 
Aldrich Pump Co. 69 
Allen Bradley Co. .............. 141 
Allis-Chalmers Mfg. Co. 
General Machinery Div. ...61, 129 
Allis-Chalmers Mfg. Co. 
324 Babcock Street 7 
uminum Co. 0 ca 
Guffalo 10, N.Y. Electrical Division 
Amercoat Corp. 
American Machine & Metals, 
avontais Marine Ways, Inc... 64 


Baker & Adamson Products, 
General Chemical Div. of 
Allied Chemical Corp 

Baldwin-Lima-Hamilton Corp. 
Eddystone Division 

Barber-Colman Co. ........... 26 

Bird Machine Co. 

Blaw-Knox Co. 

Chemical Division 
Bonney Forge & Tool Works... 
Bristol Co. 


“PRATER 
AIRLOCKS 


Chemical Construction Corp..... 


Advertising Sales 
Representatives 


Atlanta Robert H. Powell 


Boston 16 d 


SEND YOUR AIRLOCK FEEDER PROBLEM TO PRATER Gridley, J. 


520 N. Michigon “Ave. 
Cleveland 13 
Public Square 
Dallas 
Vaughn Bidg., 1712 Commer 
Riverside 


1740 
Detroit 
856 * Bldg. 


Write for Your Copy Frankfurt/Main chael R. Zeynel 

of “How to Select a E. E. Schirmer 

Rotary Airlock Feeder" Uphof 
W. 

Bulletin P58 1 s 


OXford 5-5959 


500 

Philedelchia E. M. 
6 Penn Center Plaza 

Pittsburg 


PRATER PULVERIZER COMPANY galil! Oliver ‘Bids. 
1517 SOUTH 55TH COURT CHICAGO 50, ILLINOIS 


Lovis 8 
ses Olive St. 
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41 
2000 PROCESSING PROBLEMS 
-27 
148 
12 
RATED Alpine 5-2981 
\ ..Chas. M. Crowe, Jr. 
y 
Mim, John R. Emery 
G. S. Ryan 
Xpress 1-1314 
| W. C. Woolston 
DOuvalas 2-4600 
M. Rodger, Jr. 
JEfferson 5-4367 
186 


A PIPE DREAM COME TRUE 


“SAFETY BOY” 
AT LAST! A TOOL TO SPREAD 
PIPE FLANGES SAFER— FASTER 
— MORE ECONOMICALLY — IN 
TIGHTEST WORKING SPACE. 
For Catalog Sheet, Write: 
Wm. L. Riggs Company 
600 S. 129th E. Ave. 
P. 0. Box 5002, Tulsa, Oklahoma 


With a “Safety Boy” you can spread all types 
of flanged pipe connections in seconds, not 
hours — to insert blinds, gaskets, orifices. 
Plant safety hazards and costly down time are 
eliminated by switching to this really modern 
pipefitter’s tool — “Safety Boy.” Wherever 
there’s piping there’s a need for “Safety Boy” 
— the handiest tool ever invented for work 
in cramped quarters. Lightweight and easy- 
to-carry, “Safety Boy” is reasonably priced 
for wide usage. 


How to HEAT or COOL 
an AIR DUCT without 
using PIPE COILS. 


The method is simple. Pipe Coils, 
now old-fashioned and obsolete, are no 
longer used by modern chemical engi- 
neers. They specify the 


PANEL 


which TAKES THE PLACE of old-style 
pipe coils. The photo above shows a por- 
tion of an air duct built entirely of DEAN 
THERMO-PANEL COIL. Compared with 
pipe coils this modern Dean product usu- 
ally costs much less. No special jacket or 
sheet metal outer duct is needed. The 
Dean Thermo-Panel Coil takes the place 
of both the sheet metal and old-style pipe 
coils. The weight is less. Installation is 
simpler. More efficient. More economical. 


FULL 
INFORMATION 


Every chemical en- 
gineer who deals | | 
with heat ex- 
change problems is 
welcome to com- 
lete data, includ- 

ng prices, for the 
asking. If needed, | 
Dean Specialists | — 
Thermo-Panel Coil. 


Backed by 20 Years of Panel Coil Manufacturing. 
DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave 
BROOKLYN 38, N. Y. Tel. Sterling 9-5400 


Above: 


. ADVERTISERS 


Chesapeake & Ohio Railway Co.. 117 
Cochrane Corp. 25 
Continental Gin Co. 

Crouse-Hinds Co. 


Dean Products, Inc. 
Dean Thermo-Panel Coil Div.. 
Dempster Bros. 
Denver Equipment Co. 
Despatch Oven Co. 43 
Dings Magnetic Separator Co... 179 
Ducon Company, Inc., The +t 
du Pont de Nemours & Co., Inc., E. I., 
Elastomers Chemicals Dept. . 63 
Durabla Manufacturing Co. .... . 154 
Durametallic Corp: 
Duriron Company, Inc., The.. 


Eastern Industries, Inc. 
Eaton-Dikeman Co. 
Eclipse Fuel Engrg. Corp 
Eddystone Division 
Baldwin-Lima-Hamilton Corp. 84 
Electric Controller & Mfg. Co., 
Div. of Square D Co 
Esso Standard Oil Co 


Falk Corp. 
Foxboro 
Frick Co 


Garlock Packing Co. ........... 
General American Transportation 

Corp., Turbo-Mixer Div. ...... 159 
Graham Manufacturing Co. .... 
Graver Tank & Mfg. C 


Hammond Iron Works 
Hardinge Co. 

Harshaw Chemical Co.. The.... 
Hunt Machine Co., Rodney 


International Nickel Co. 


Jamesbury Corp. 
Jerguson Gage Pe Valve Co 


Kennedy a Saun Mfg. & 
. Co. 


Lawrence Pump Co. ............ 158 
Linde Co., Div. of 

Union Carbide Corp. ......... 
Lummus Co. 


Mallory-Sharon Metals Corp.... 
Manning & Lewis Engrg. Co..... 
Manzel Division of 

Houdaille Industries, Inc. 
Mark & Co., Clayton 
McGraw-Hill Book Co 
M-D Blowers, Inc. 
Metal Textile Corp. 
Micro Switch, 


Mine & Smelter Suppl 
Mixing Equipment Co. ....4th Cover 


National Carbon Co., Div. of 

Union Carbide Corp. ......... 85 
National Engineering Co. 53 
Niagara Blower Co. 
Nitrogen Division, 

Allied Chemical Corp. ........ 
Nugent & Co., Wm. W 


Pangborn Corp. 

Partlow Corp. 

Patterson-Kelley Co. 

Peerless Pump Div., Food 
Machinery & Chemical Corp... 151 

Permutit Co., Div. of 
Pfaudler-Permutit, Inc. 

Philadelphia Gear Corp. 1 

Pittsburgh Coke & Chemical Co.. 

Pittsburgh Corning C 20. 

Prater Pulverizer Co 
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Some Reasons Why 


DURA 


MECHANICAL 


SEAL 


is the Best to Buy 
DURA; SEAL 


POTATOES THE SHAPT 


is backed by 25 years of experi- 
ence in the mechanical sealing field. 


means successful sealing of corro- 
sive, volatile or abrasive conditions. 


meets the widest range of pres- 
sures, temperatures and liquids. 


is easy to install— application canbe 
made on your present equipment. 


ROTATES 


parts are interchangeable, provid- 
ing economical operation on mul- 
tiple applications. 


is of worn 
parts restores service and protects 
your investment. 


is repel by a national net- 
work of Sales & Service Offices. 


For information on types of Dura 
Seals to meet your sealing needs, 
write for copy of Catalog No. 480 CE 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 


( 
DURAW’; SEAL ) 
178 

DURA’; SEAL ) 

+ SEAL ) 
DURA; SEAL 
| 
ERFECT, 

187 


ADVERTISERS .. . 
LINE STRAINERS 
for 
SPRAY 
NOZZLE 
SYSTEMS 
and 


RELATED 
APPLICATIONS 


Pressed Steel Tank Co. ......... 
Proctor & Schwartz, Inc 


Raybestos-Manhattan 
Manhattan Rubber Div. 
Packing Division 
Reynolds Metals Corp. ........ 22 
Riggs Co., Wm. L. 
Robertshaw Fulton Controls Co. 
Fulton Sylphon Div 
Rockwell Manufacturing Co. 
Nordstrom Valve Div. 
Rockwood Sprinkler Co. ........ 175 
Ruberoid Co. 189 


Sharples Corp 1 
Shell Chemical 2nd Cover 
Snap-on Tools Corp. ............ 161 
Solar Aircraft Co. 

Sonic Corp 179 
estern Supply & Machine 


Speedline Stainless Steel Fittings 
Div., — T. Potts Co. 

Sperry & Co., D. R. 

Sprout, oe, & Co. 

Stokes Corp., F 

Sturtevant Mill Co. 


in stainless steel, cast iron and brass 


A complete range of capac- 
ities in 4 ” to 4” female pipe 
connection sizes ... and in 
3” to 6” flange connection 
sizes. Keeps lines clear for 
efficient operation. Easily 


flushed. 
TOP PERFORMANCE DESIGN ¥ 
Screen area so large that 
strainers will take 75% 
blocking with less than % 
lb. pressure drop under 
normal flow conditions. 
Top and bottom flange col- 
lars on screen give seal fit 
and rigidity. 
SPRAYING SYSTEMS CO. 
3275 Randolph Street 
Bellwood, Illinois Vilter Mfg. Co. 


SOHOHCHOSOSOSCOSOSCEOSOLEOSESES Vogt Machine Co., Henry 


Western States Co.. 
e e Wiegand Co., Edwin L 13 

This Self-Contained 

Fluid Cooling System 


Wilfley & Sons, A. R 
gives mos PROFESSIONAL SERVICES ....180 
fs CLASSIFIED ADVERTISING 


EMPLOYMENT 
control OPPORTUNITIES 
EQUIPMENT 

(Used or Surplus New) 


WANTED 
Equipment 


Taylor Instrument Companies. io. 
Troy Engine & Machine Co 189 


Union Carbide Chemicals Co. 
Div. of Union Carbide Corp... . 
Union Steel Corp. 
U. S. Industrial Co. 
Div. of National Distillers & 
Citemicais Comp. 17-18 
U. S. Rubber Company 


WRITE FOR your free 

copy of BULLETIN 94 
-gives complete 

information 


Applied in cooling industrial machines for better control in a warm-up period. 
of processes to temperatures approach- Liquids or gases are cooled with equal 
ing the ambient wet-bulb, the NIAGARA __ effectiveness. 

Aero HEAT EXCHANGER is independ- Heat is rejected outdoors. Only the ADVERTISERS INDEX 
ent of any more than a nominal water little water evaporated on the cooling American Air Compressor Corp... 
di Th ‘Is in th d Brill Equipment Company 

supply or disposal. The coolant system is coils in the air stream, or discharged to teletid Cameony 

a closed one, free from dirt and mainte- prevent hardness build-up, is consumed. Equipment Clearing House Inc... 


nance troubles. Niagara sectional construction saves Steel & Tradiay Corp 


Heat is removed from your process a@# you much installation and upkeep cx- First Machinery Corporation 

the rate of input, giving you precisely the _ pense, gives full access to all interior parts a . a 4 ae 
ea ower Com ny 
temperature you require and assuring the and piping. Your equipment always “184 
quality of your product. Heat may be — gives you full capacity and “new plant” Lawler Company 182 
Loeb Equipment Supply Company. 182 
added to prevent freezing in winter or efficiency. Company 
(Calif.) 182-183-184 
Write for Niagara Bulletin No. 132 for complete information 
Monarch Personnel 
Perry Equipment Corporation. .181-184 
NIAGARA BLOWER COMPANY Stanhope Inc. R. C. 
Stein Equipment Company 

Dept. CE-1, 405 Lexington Ave., New York 17,N.Y. Sussman Ine. Louis 
District Engineers in Principal Cities of and Canada Comey 
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At The New Jersey Zinc Co., Jefferson City, Tenn. 


IS RIGGED FOR EASY INSPECTION 


A Nagle 2” type “CWO-C” sump pump with 
abrasion resistant water end is doing a good 
job at New Jersey: Zinc Co.’s Jefferson City, 
Tenn. Mill. Its function is to return flotation 
spills and filter vacuum pump water to the flo- 
tation circuit. Pump is mounted within a frame 
with guides for easy raising and lowering. 
Pump is shown raised. In service a year, no 
maintenance has been required. This is not 
unusual for a Nagle Pump—built for abusive 
applications exclusively. Send for Nagle Pump 
Selector. 


NAGLE PUMPS, INC, 


1235 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS 


FOR ABRASIVE 


DUPLEX 
in POWERFUL 
BATCH MIXER 


Produces Finished Product 
in One Operation 


Est. 1870 


*Trademark—Patent Pending 


RUBEROID 


Calsilite 


ONE-LAYER 
INSULATION! 


Now a modern molded cal- 
cium silicate insulation for 
use on today’s high temper- 
ature pipes and vessels. In- 
sulates with only one layer, 
providing a constant co-effi- 
cient of conductivity. Avail- 
able in various thicknesses 
of pipe coverings and blocks, 
Calsilite is insoluble in water, 
can withstand normal acids 
and alkalis .. . 


FOR SOAKING HEAT 
UP TO 1250°F! 


Light weight 
* 


Resists abuse 
Easy to cut 
and mitre 

One layer does 
the complete job 


Absorbs moisture 
without disintegration 


For complete details, write: 


The RUBEROID Co. 


INDUSTRIAL PRODUCTS DIVISION 
500 Fifth Ave., N. Y. 36, N. Y. 


PIONEERS IN 
CALCIUM SILICATE INSULATION 


189 


A flexible compact unit that combines a powerful disperser head with a rugged diamond-shaped agitator to produce 
finished homogeneous batches without further processing—for most chemicals, inks, plastics, pharmaceuticals, cos- 
metics, paints, and industrial finishes. 

Modern design gives high degree of shear, kinetic impingement, and complete mulling action for better wetting, im- 
proved dispersion, and uniform blending. Small size laboratory models available. 

SEND SAMPLES OF YOUR MATERIALS FOR TRIAL PROCESSING. No obligation. Write TODAY for new 1958 TROY 
ane Equipment Catalog, fully describing the Troy Line of Angular Mixers, Collcid Mills, Roller Mills and Unit 

lenders. 


"TRO enecine & MACHINE CO. 


1219 Parsons Street, Troy, Pennsylvania Tel: Troy 32 


CueEeMICAL ENGINEERING—January 26, 1959 


bg = 
| NAGLE VERTICAL SHAFT PUMP Nai 
\ 
us 
: 
| 
= 


1958 TOWER TESTS 


Marley’s 3rd Annual Report to Industry 


The day of “hazard buying” of cooling towers is past. To sub- 
stantiate this, Marley encourages purchasers to TEST YOUR 
TOWER and each year publishes the results of these tests. This 
list of tests is not selected or edited—it is a consecutive record 
of ALL tests of Marley Cross-Flow towers during 1958. Seven- 
teen tests were conducted according to accepted test code pro- 
cedure—more than reported by all other manufacturers combined. 


SPECIFIED CONDITIONS TEST RESULTS 
THE OF SERVICE Gallons Hot Cold Degrees 


AND LOCATION Per Water Water Cold Water Percent 
Minute Temp. Temp. " Temp. Capacity 


Petroleum Refinery—North Central | 5,200 120° 84° +0.44° +3.5% 
Chemical Process—Mountain States | 7,000 90° 7 +0.65° +7.2% 
Power Plant—West Coast 31,500 109.4° 91° +0.35° +2.6% 
Petroleum Refinery—Gulf Coast 28,000 LE pe 93° +0.37° +2.9% 
Petroleum Refinery—Gulf Coast 16,000 112° +1.50° +9.6% 
Power Plant—Mid-Central 14,750 102° +0.40° +3.1% 
Petroleum Refinery—Gulf Coast 25,000 120° —0.30° —2.0% 
Power Plant—Mid-Central 7,000 96° —0.05° —0.5% 
Petroleum Refinery—North-Central | 9,300 110° +0.40° +3.0% 
Power Plant—Mid-Central 9,500 100° +0.10° +0.8% 
Power Plant—Mid-Central 16,000 102.2° +0.30° +2.0% 
Petroleum Refinery—Mid-Central | 23,250 106.5° +1.60° +12.6% 
Power Plant—Mid-Central 60,000 99° +0.30° +3.1% 
Petroleum Refinery—Gulf Coast 45,000 432° —0.54° —5.2% 
Petroleum Refinery—Gulf Coast 6,000 115° +0.30° +3.6% 
Air Conditioning—Mid-Central 4,200 96° +0.30° +3.5% 
Power Plant—Mid-Central 44,000 99.5° +0.80° +7.2% 
Power Plant—Southwest 61,500 106.5° +1.20° +110% 
Petroleum Refinery—East-Central 8,000 115° +0.50° +4.0% 
Petroleum Refinery—Gulf Coast 57,500 120° —0.03° —0.03% 
21 Petroleum Refinery—Gulf Coast 18,830 112° +0.14° +15% 
22+ Petroleum Refinery—Gulf Coast 34,000 113.5° +0.12° +1.2% 
*Code Test (observer not present) +Code Test (observer present) 


Here is positive proof of “in service” performance—the strongest 
possible assurance that Marley towers are bid and built to equal 
or exceed specified performance. If you believe with Marley that 
every industrial tower owner is entitled—if not obligated—to 
know the capability of his tower, before and after installation, 
write today for these Marley technical bulletins: “Analyze Your 
Bids” and “Test Your Tower.” 


The Marley Company 


Kansas City, Missouri 
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SAND 


Industrial operations requiring both sand pumps and acid 
pumps are increasing almost daily. And now, more than ever 
before, efficient, low-cost pumping is a prime consideration. 
For this reason many plant operators choose the Wilfley 
team. They know Wilfley sand pumps and acid pumps con- 
sistently increase production and reduce operating costs. 
Wilfley’s long-standing record of day-in, day-out dependabil- 
ity is a record you can rely on. Put Wilfley pumps to work 
now... every installation is job engineered to give 
you maximum efficiency and economy. 


Write, wire or phone for complete details. 


A. R. WILFLEY ana SONS, INC. 


DENVER. COLORADO. US.A., P.O. BOX 2330 


NEW YORK OFFICE: 122 EAST 42Np ST.. N.Y. CITY 17. N.Y. 
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DORR-OLIVER designed, engineered and supplied 
all equipment for this 600-ton/day triple super- 
phosphate plant of American Cyanamid Company at 
Brewster, Fla, Phosphoric acid is produced in the re- 
actor tanks at right of open-air building. Premixers, 
reactors, small tank and sump in foreground are all 
equipped with LIGHTNIN Mixers, 


What helped this Cyanamid plant 
2 


exceed design capacity 77 less than three months: 


200,000 tons a year of — super- 
fertilizer—that’s the record- 

reaking production at this American 
Cyanamid Company plant. 

Designed, engineered and 
by Dorr-Oliver Incorporated, the plant 
reached its design capacity and guaran- 
teed yields less than three months after 
initial startup. 

How did they do it? 

One part of the answer is good mix- 


MORE THAN 1000 TONS of gypsum and 650 
tons of 32% P2Os phosphoric acid a day are 
handled by one 30-HP and five 60-HP LIGHTNINs, 
largest mixers ever used for this purpose. 


@ 
WHAT MIXING OPERATIONS are important to you? You'll find a wealth of informa- 
tion on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 

(CD Side entering: 1 to 25 HP 


(J Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(CO Top entering; propeller 
types: % to 3 HP (B-103) 

CD Portable: Y% to 3 HP (B-108) 


(B-104) 


Laboratory and small-batch 
production types (B-112) 

Condensed catalog showing 
all types (B-109) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-a Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 


ing. Three of the major operations— 
reaction, evaporation, water reclama- 
tion—employ LIGHTNIN Mixers. 


Optimum reactor yield 
Every day, over 700 tons of phosphate 
rock and 600 tons of 98% sulfuric acid 
flow into the plant’s two big premixers 
and four reactors. One 30-horsepower 
and five 60-horsepower turbine-type 
LIGHTNIN Mixers provide the intense 
but controlled agitation necessary to 


TURBINE-TYPE LIGHTNINs in the seed tanks of 
American Cyanamid’s vacuum evaporator station 
concentrate phosphoric acid from 32% to 54% 
P2Os. 


(J Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


(J Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


obtain maximum yields of 32% P20; 
ae acid and coarse, uniform, 
ast-filtering gypsum. 

In the three-stage vacuum evaporator 
system, turbine-type LIGHTNINs kee 
the three seed ee uniformly mixed. 

Contaminated water at 3200 GPM is 
neutralized in two LIGHTNIN-equipped 
tanks, clarified in a 90-foot diameter 
Dorr Clarifier, cooled and reused, while 
acid wastes are neutralized in two other 
LIGHTNIN-mixed tanks prior to dis- 
charge. 

“Good mixing” is the reason why 
Dorr-Oliver purchased LIGHTNIN Mix- 
ers throughout this record-toppling 
plant—and why LIGHTNINs are used in 
many plants designed by this experi- 
enced firm. 


What this cen mean to you 
How important is good —s in your 
process? For mixers that can help you 
get a new plant onstream faster ... give 
you guaranteed answers to mixing prob- 
lems...and trim fluid mixing costs toa 
minimum—see your LIGHTNIN Mixer 
representative. He’s listed in Chemical 
Engineering Catalog. Or write us direct. 


Lightnin 
MIXES, 


MIXCO fluid mixing specialists 
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